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ABSTEACT 

The purpose of this thesis was to examine guidance and 
control deficiencies in a bank to turn (3TT) cruise missile 
with limited roll authority in the terminal honing phase of 
its mission. A six degree of freedom simulation of a 
typical BTT missile was translated into FORTRAN H from the 
Continuous System Modelling Program (CSH?) simulation 
language and run on the IBM System 370 computer. Tests were 
conducted with the revised simulation program to examine the 
effects cf electronic countermeasures (ECM) blinking and 
glint upcn the missile’s control system and accuracy against 
a simulated medium sized combatant vessel traveling at 20 
knots perpendicular tc the missile’s track over the earth. 
In addition to the standard attack profile involving a 
popout attack, several other attack profiles were tested 
including skid-to-tuin (3TT) control laws and a ballistic 
trajectory. Miss distances varied from 3.7 feet without ECM 
or glint to 85 feet with ECM operating. Susceptibility of 
the missile to ECM blinking varied with the blinking 
frequency. The largest miss distances occurred with ECM 
frequencies below 0.2 HZ and near 5.0 Kz. Analysis of the 
data showed that errors at the low' frequencies were prima- 
rily caused by the bank command loop of the autopilot. Those 
at the higher frequency were due to the roll rate command 
loop. Variation of the geometry of the missile’s flight 
profile had no significant impact upon missile accuracy 
except that, without a popup maneuver, the roll rate channel 
demonstrated a marked decrease in effectiveness. Variation 
of the autopilot gain in the roll rate control loop changed 
the frequency at which degradation occurred but actually 
increased its effects. Skid tc turn control laws were tested 
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I. INTEODUCTION 



A. BACKGECOKD 

Eank-To-Turn (BTT) control is utilized ex 
missiles which must cruise for long ranges withi 
phere. These missiles utilize a primary lift 
(wing) and smaller controlling surfaces as on a 
airplane. This method has two primary advantages 
wing provides lift to support the missile’s 
relatively high efficiency thereby permitting 1 
for a given size engine and fuel load. Second 
vector can be positioned by banking the missil 
large lateral accelerations resulting in exc 
performance. Certain BTT cruise missile con 
however, use differential tail for roll contro 
to ailerons and suffer from poor roll rate and 
performance. It is the investigation into the c 
tations of a BTT cruise missile configured this 
terminal homing phase which is the subject of th 

E. STATEMENT OF THE EEOBLEM 

In order to provide compact storage of a 
the main wings are usually folded back and desi 
into position as the missile emerges from its 
launch. Because of this feature, it is ge 
feasible to install roll control devices at the 
of the wings. Eoll control is normally provided 
tial actuation of the tail fins of the missile. 
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Because of the need to tan)' the missile in order to 
align its lift vector in the desired direction it has been 
suggested that the requirement for rapid roll maneuvering in 
the terminal phase of flight would limit the accuracy of the 
missile. In addition, natural fluctuations in the position 
of the radar target, known as glint, and artificial flucrua- 
tions due to the presence of electronic countermeasures 
(ECH) might further degrade the performance of a. ETT 



missile . 
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MISSION SCENARIO 

1 . Co ntro l Configuration 

The missile simulated in this thesis is 
tank to turn cruise missile with limited 
ority. Its design incorporates characteris 
any similar designs. The missile is egui 
dard rudder for yaw control and stabilato 
and pitch control. Inner loop closures fo 
and command are included in the siinulatio 
closures consist of normal accelera tion, 
lateral acceleration. The lateral accelera 
em can he used as a turn coordinator in the 
(normal) mode or as a lateral load factor ( 
em in a skid-tc-turn mode. Outer loop c 

ided for altitude and flight path angle. T 
rcl loop design is presented in detail in [R 

2 . Target 



The target is assumed to he a surface co 
ted initially 24,000 feet due North from the 
ng East at a constant speed of 20 knots. I 
the missile seeker tracks an aim point per 
point is located nominally 10 feet above 
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r stabiliza- 
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bank angle, 
tion command 
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NY) command 
losures are 
he autopilot 
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mbatant ship 
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t is assumed 
fectly. The 
the ship’s 
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waterline and amidships. This aim point continually shifts 
as a function of hlinking and a random glint simulation. 

~ • IQil 5imu la tign 

The ECM blinker simulation shifts the radar target 
seen by the missile’s seeker forward and aft from the true 
target aim point by ±75 feet along the ships longitudinal 
axis at a specified frequency. The aim point is simultane- 
ously shifted vertically ±10 feet at the same frequency. 

^ • Ml§ck Profiles 

The attack profile used as a baseline for this simu- 
lation began at 50 feet of altitude at a speed of ilach 0.75. 
The missile tracked toward the target using proportional 
navigation in azimuth and altitude hold at 50 feet. At a 
range of 18000 feet the missile rolled to 60 degrees of bank 
and turned away from the target to the right until the 
target line of sight was offset by 10 degrees. When the 
offset was reached, the missile climbed to an altitude of 
approximately 250 feet and then dove toward the target using 
proportional navigation in both azimuth and elevation. This 
mission profile is often referred to as a popout attack. 

Variations of this mission included eliminating the 
10 degree offset turn and/or the climb to altitude and 
substituting skid-to-turn control laws for some phase of the 
mission. A ballistic altitude profile was also attempted. 



B. EXISTING WORK 

In order to examine the existence of such problems and 
to test several proposed solutions, a six degree of freedom 
simulation of a typical 3TT cruise missile was produced by 
LCDR Kent Watterson and published in [Ref. 1]. This simula- 
tion was produced using the TEN Continuous System Modelling 
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Program (CSMP III) simulation language. A detailed descrip- 
tion of this language and its const ruct ions is presented in 
[Ref. 2] and [Ref. 3]. The simulation included dynamics, 
autopilot, guidance and mission profiles. It did not repre- 
sent any specific missile but, rather, included characteris- 
tics typical of missiles configured in this way. In order 
to overcome limitations imposed upon the simulation program 
by the available computer installation, this CSMP program 
vas rewritten in extended FORTRAN H. This allowed greater 
flexibility and full utilization of the DISSPLA graphics 
programming package available at NPS. A complete copy of the 
program listing is presented in Appendix D. 

E. SCOPE OF TESTS 

The tests conducted with the revised simulation program 
were limited to examining the effects of ECi^ blinking and 
glint upon the missile’s control system and accuracy against 
a simulated medium sized combatant vessel traveling at 20 
knots perpendicular to the missile’s track over the earth. 
Alternate attack profiles using modified flight geometry 
and, in some cases, skid-to-turn control laws were also 
tested. A listing of the different flight profiles examined 
is presented in table I. 

For all flight tests of the missile, certain parameters 
were held constant. A list of these values is presented in 
table II. 
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TABLE I 

Missile Attack Profile Test Configurations 





1 

TURN 


■“POP-U? 1 


r TTi^oir? 1 
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r TU-IT 
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BASELINE 


X 1 X 


0.5 


3T<T 


II 


1 

1 X 

1 


0.5 


BTT 


III 


1 

1 


0.5 


3TT 


IV 


1 

1 X 


0.1 


BTT 


V 


1 

1 X 


0.5 


Q IT »T* 

O X i. 


VJ 


1 

1 X 

t 


0.5 






1 







* 90 degree lank on ballistic terminal trajectory 



TABLE II 

Simulation Variables Held Constant 



Variable Name Value 



Radar Burn-Through Range 
ECM Blinker Shifts: 
Longitudinal 
Lateral 
Vertic al 

Baseline guidance scheme: 
Offset 

Popup Altitude 
Popup Range 
Roll rate limit 



500 ft 

± ft 
± 00 ft 
± 10 ft 

10 deg 
100 ft 
13000 ft 
75 dps 



II. PROGRAM DESCRIPTION 
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B. PBOGBAH NOMENCLATURE 

A detailed description 
throughout the simulation pro 

C. The variable names used i 
with few exceptions, the same 
simulation. 

C. AXIS SYSTEM 

The simulation uses a righ 
where the x-axis points North 
the z-axis points down. How 
velocity are always given 
ALTITUDE = -Z) . For plotting 
output routines, the axes 
X,Y,and Z axes point rast. Nor 



NS OF MOTION 

inear, six degree of freedom 
by Roskam in [Ref. 5:vol 1] 
4]. The CSMP program devel- 
d d variable step Runge-Kutta 
AN translation program uses a 

OI)*DT (eon 2.1) 

ich is given by equation 2.1. 

DT, is fixed at 0.01 seconds 
ts for less than 30 seconds. 



of the nomenclature used 
gram is presented in Appendix 
n the FORTRAN translation are, 
as those used in the the CSMP 



t handed earth reference frame 
, the y-axis points Fast and 
ever, altitude and vertical 
as positive upwards (i.e. 
the geographical track in the 
are transformed so that the 
th and upward, respectively. 
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• Executive Prparam 
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2 • Subrouti ne I EIT 

This subroutine contains a small 
table statements which resets variables 
value when more than one flight is flown 
run. Included with this subroutine is the 
tine which must be used to initialize all 
common areas. The majority of the BLOCK 
taken up with arrays listed in table form 
aerodynamic coefficient data for the missi 
ficients which are functions of one vari 
figures A. 2 through A. 9 Static coefficien 
tions of two parameters are presented 
through A. 13 Dynamic coefficients are assu 
and are not presented graphically. 

3. Subroutine .IISSN 



This subroutine dictates the missi 
divided into sections which activate in 
mission progresses. Each section takes t 
data for the missile, compares it 



ts of an executive 
utines which are 



and handles only 
ble for each inte- 
st or age routine, 
nd it controls the 
ingle program run 
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section of execu- 
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during a program 
BLOCK DATA subrou- 
variables in named 
DATA subprogram is 
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le. Static coef- 
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in figures A . 1 0 
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he flight dynamics 
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acquisition data (generated in subroutine TGTNA7) and 
outputs vertical and horizontal acceleration commands in the 
geographic earth reference frame. These in turn are trans- 
lated into commanded bank angle and normal load factor for 
the missile according to equations 2.2 and 2.3. A. diagram 

PHIC = AECTAN ( AYC/AZC) (eqn 2.2) 

NZC = AZC cos (PHI) + AYC sin (PHI) (eqn 2.3) 

of these vectors is given in figure A.1. Different terminal 
attacJc profiles are implemented using variations of this 
subroutine^ MISSN1 and HISSN2, which are presented in 
Appendices E and F. 

^ i ne A PIL OT 

This subroutine takes the commanded normal load 
factor and bank angle and applies them to the missile 
aut“opilot system. A detailed discription of the design of 
the missile’s autopilot is presented in reference [Ref. 1]. 
The output of the control system is delivered in terms of 
conventional airplane elevator, aileron and rudder control 
positions. These are mixed to obtain the commanded missile 
fin positions. The control limits of ±15 degrees are applied 
to the fins and these controls are then unraixed to ohtain 
the limited conventional control positions. The dynamics of 
the servo actuators that move the tail surfaces are modelled 
as a first order real pole. Although CSHP-III provides 
macros that perform the simulation of many types of transfer 
functions within the control system only the first order 
real pole transfer function was necessary for this program. 
It is modelled in the FORTRAN translation using subroutine 
REALPL, presented in the program listing in Appendix C. 
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Sutroutine AEFC 



Subroutine AEFC uses two table lookup routines to 
retrieve the aerodynamic coefficients from the data 
presented in figures A. 2 through A. 13 Linear interpolations 
are used to obtain values between given parameters. Error 
messages are printed when the input parameters are outside 
the bounds of the data in the lookup table and these are 
suppressed after about 5 successive integration cycles. AERO 
completes the buildup process, uses these data to compute 
the forces and moments on the aircraft and then integrates 
the equations of motion to update all of the aircraft's 
flight parameters and position information. 

6 . Subroutine T GTNM 

Ehe TGTNAV subroutine navigates the target vessel on 
a course of East at a steady speed of 20 knots. It shifts 
the position of the radar target relative to its real posi- 
tion according to the EC^I and GLINT parameters. The GLINT 
offset is produced by multiplying the GLINT shift in each 
axis by a random number between -1 and 1. The GLINT offset 
is calculated every output interval rather than 100 times 
per second. The ECM offset is switched according to the sign 
of a sine wave which runs at the ECN blinking frequency, 
FREQ. These offsets are then added to the actual target 
position to produce the radar target position. Line of sight 
angles and rates are calculated from this information with 
the assumption that the seeker has perfect pointing 
capability. 

• Subroutine PFEPAR 

At intervals specified by the output counter, this 
subroutine is called and stores up to 20 variables in a 
large array call PIS. The output interval used for all tests 






1 



was 0.20 sec. The PTS array is passed to the output routines 
when the simulation run is completed. This subroutine also 
converts output variables from radian to degree format and, 
in the final attack phase, calculates four error functions. 
These error functions are time averaged differences between 
commanded variables (e.g. BANK or ROLL RA^E) and their 
actual counterparts. These are later used to analyse the 
performance of the control system under various conditions. 

8. Subroutine OUTPUT 



OUTPUT produces 3 forms of output inform 
primary data output lists the value of HISDST ( 
at which the missile passed the target at 
approach) , the value of the error functions at 
the mission, and the ranges of all the varia 
These data are also printed to another file fol 
full contents of the PTS array in tabular form, 
numerical history of all the output variables fr 
to the finish of the mission. (Normally, to save 
this file was routed to a dummy variable. It was 
when detailed data histories of a portion of 
were required.) 

OUTPUT also calls the necessary DISSPLA 
print graphs of the output variables. The indep 
able in six graphs is TIflE. In the seventh gra 
tions of the missile and the target ship are 
three dimensional space for each output interva 
the graphs in this subroutine are controlled by 
of 7 flags in the first column of the data stat 
beginning of the routine (0 to pass over and 1 t 
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III. BASELINS ATTACK C0NFIG3R ATION 



A. AUTCFILCT ROLL RATE COMMAND LOOP ADJUSTMENT 



Hz and 
graphed. Figure 
actual roll rate 



Initial testing of the simulation was conducted on the 
CSMP version of the program. The frequency of the EC*^ 
blinker was varied from 0.2 Ez to a maximum of 2.0 
the roll performance of the missile was 
A. 19 shews the commanded roll rate and 
plotted against time for the duration of a thirty second 
flight straight toward the target at a constant altitude of 
50 feet. The target’s radar position was blinked at a rate 
of 0.4 Hz and roll rate command was limited to 75 decrees 
per sec. In the figure, the command oscillations increased 
in magnitude as the target range decreased and, after 24 
seconds, the autopilot commanded the maximum rate with every 
shift of the target’s apparent position. While the commanded 
roll rate remained at 75 degrees per second, the actual roll 
rate never exceeded 35 degrees per second. Figure A. 20, 
which plots the fin positions as a function of time, shows 
that the fin servos never used more than 3 degrees (of the 
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guidance loop. Steady state error in roll rate was signifi- 
cantly reduced and the full range of available flight 
controls (±15 deg.) was used. This difference in the auto- 
pilot was incorporated into the baseline program and 
remained throughout all subsequent tests. 
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E. EASEilNE PROGRAS 

In order to provide a baseline performance 
against which to examine the effects of EC:i and glint 
alternate attach profiles on the accuracy of the missi 
the perf or ma nee of its control system, a standard, p 
attack with an offset turn was selected and flown 
used as a standard for comparison. The parameters 
apply to this baseline are listed in table II. figure 
through A. 28 are a complete record of the baseline p 
run without any ECM or glint offsets applied to the t 
Figures A. 29 through A. 35 are a complete record of the 
line program run with the ECM blinker operating at 
and the glint feature operating. The complete tabula 
output from this latter run is presented in Appendix 3 
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• SCAN TESTS 



A. EBEOE FUNCTIONS 
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For testing the effects of glint and ECM at various 
king frequencies against the control system of the 
ile, a quantitative measure of the system’s effective- 
was needed. Four error functions were developed for 
purpose. The time weighted difference between the 
anded value and the actual value of a variable was 
uted according to equation 4.1 This time weighted error 
summed over all of the time intervals and divided by the 
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TABLE III 

Error Function Variables 



VARIABLE COMMAND VARIABLE 



1 

2 

3 

4 



. BANK 
. ROLL RATE 
. AZIMUTH LOS RA 
. ELEVATION LOS 



BANK 

ROLET 

TE 0.0 

RATE 0.0 

3(c :(c :ic :(c 4: 4: 4: 
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channels, the comm 
are zero to produce 



. In the terminal phase where propor- 
used in both the azimuth and elevation 
anded azimuth and elevation angle rates 
a constant bearing intercept. 
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B. ECM ERASING 

At lev frequency blinking rates, the phase 
blinker at the start cf the mission had a very 
on the miss distance. To minimize the distortion 
due to this effect, a phase variable was added 
generator to change the phase cf the blinker at 
each run. Four runs were conducted at each fre 
values of 0.0, PI/2, PI, (3/2) PI for the phase v 
data for each frequency were averaged to get mea 
the miss distance and each error function. 

C. BASELINE TEST RESULTS 



ECM Frequency Scans 




Four simulated flights were 


conduct 



frequency from 0.0 tc 30 Hz. Glint was disab 
course of these tests. The attack profile fl 
baseline popout attack mission. A graph of the m 
the miss distance (MISDST) versus frequency is 
figure A. 36 The data show that maximum miss dis 
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roll rate performance of the baseline mis 
Both variables track closely to their com 
the exception of a small, steady state 
channel which is most evident at large 
Figures A. 49 and A. 50 show the effects of 
E 2 upon the bank channel. In figure A. 49 
exist in bank as the system cannot keep u 
sudden changes in commanded bank caused b 
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phase of 0 was 3.7 feet. The distance measured with glint 
was 9.4 feet. Although these distances are very small 
compared with the miss distances achieved with ECM, the 
degradation induced by glint was large (154 percent) 

compared to the best obtainable value. Ways of minimizing 
the effect of random perturbations in the target position 
due to radar glint will make a significant improvement in 
the missile’s accuracy in the absence of ECM and should be 
developed. 

Since the miss distances without ECM and glint were 
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D. 



AITEENATE CONFIGDBATIOH 



FREQUENCY SCAN 



RESULTS 



1. mission Profile 



Similar frequency scan profiles were flown using 
HISSN 1 (Appendix E) subroutine to generate the guide 
commands for configurations and IV. These att 

profiles committed the offset turn and proceeded strai 
toward the target using proportional navigation in azim 
from start to finish. The popup maneuver was commenced 
15000 feet from the target. Of ranges from 20,000 to 5, 
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gh t 
uth 
at 
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T, cs t 



feet vhich were tested, 15,000 feet produced the 
consistent hits with a 200 foot popup altitude command. 
subsequent tests of these missile attack configurations used 
15,000 ft. popup range and a 200 ft. altitude command when 
the maneuver was performed. 

An algorithm was added to the baseline proportional 

guidance scheme for the terminal phase which ensured that 

the missile rolled to place the nearest of the positive or 
negative 2-axis vectors on the direction commanded by the 
guidance system. This ensured that the missile would command 
negative load factor rather than trying to roll the missile 
upside down as it reached the apex of its climb. Azimuthal 
accelerations commanded by the guidance were still achieved 
by banking the missile except for configuration V. 

A complete set of mission profile graphs for config- 
urations II, III, and IV against a target with glint and ZCM 

blinking at 0.2 Hz are presented in figures A. 58 through 

A. 75 

2 • Fr e oue n cy Scan Re sui ts 
a. Miss Distances 

Each configuration was flown against the target 
four times per test frequency. The tests covered a range of 
blinker frequencies from 0.05 through 30.0 Hz. The mean miss 
distances recorded are graphically presented as a function 
of frequency in figures A. 37 through A. 39 The results 
obtained were very similar to those obtained from the base- 
line configuration. There were two areas of higher than 
normal errors, one at low frequency below 0.2 Hz and another 
at a higher frequency near 6.0 Hz. Table iv compares the 
miss distances for each of the configurations. 

The maximum values that occurred for all config- 
urations appeared at the same frequencies with one 
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TABLE IW 

Maximan Miss Distances 



CONFIGDPATTON 


EEEQ. RANGE I 
(HI) 1 


* LOCATICN 
1 (HZ) 


MAGNITUDE 


BASELINE 


0. 20 - 20. 0 


< 0.20 


> 45 






6.00 


22 


II 


0.05 - 21.0 


< 0.05 


> 75 






6.00 


17 


III 


0.10 - 30. 0 


< 0.10 


> 75 






5. 50 


17 


IV 


0.10 - 30.0 


<0.10 


> 75 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 




N/A 


N/A 



exception: changing the roll rate gain froo 0.5 to 0.1 
eliminated the maximuic at the higher frequency. In addition/ 
the magnitude of the errors did not differ significantly. 
(The baseline shows a smaller magnitude because the data do 
not extend below 0.2 Hz. while the other configurations were 
tested down to 0.1 and 0.05 Hz) . Changing the attack geom- 
etry of the missile did not significantly alter its suscep- 
tibility to ECH jamming within the scope of these tests. 
Altering the gain of the roll rate command channel in the 
missile autopilot significantly decreased its susce]" tibility 
to ECM blinking at higher frequencies. Further testing 
should be conducted to determine the extent to which auto- 
pilot modifications and gain adjustments can decrease the 
effectiveness of an ECM blinker against a bank to turn 
miss ile. 

b. Autopilot Errors 

Figures A.UO through A. 43 graphically present 
the error functions for both the bank angle and rcll rate 
command loops within the autopilot. These functions are 
representative of the ability of the missile to follow the 
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commands given it by the autopilot (the higher the function, 
the poorer the performance) . As with the baseline configura- 
tion these figures demonstrate that the bank angle loop 
contributed most to the errors at low frequency and the roll 
rate loop contributed most at the higher frequency. Table V 



TABLE 7 

Autopilot Errors 



1 

ONFIGUEATION 


1 BANK 


EEECR i RATE 


ERROR 


1 FEEQ . 1 

1 (HZ) 1 


1 MAGNI-i 
1 TUDE 1 


i FREQ . 1 
1 (HZ) 1 


1 NAGNI- 
1 '^UDE 


BASELINE 


0. 4 


0. 22 


7.0 


0.19 


II 


0.6 


0. 17 


8.0 


0. 18 


III 


0.5 


0. 18 


8.0 


0 . 27 


IV 


0.6 


0.21 


2.0 


0. 37 



is a summary of these graphs. 

Magnitude of the bank error function and the 
frequency at which it occurred were not significantly 
altered in any one of the tested configurations. Changing 
the geometry of the attack had no effect on the frequency at 
which ECH was most effective against the roll rate control 
system, hovjever the magnitude of the errors were increased 
by approximately 50 percent when the popup maneuver was 
eliminated (configuration III) . 

Decreasing the roll rate autopilot gain from 0.“^ 
to 0.1 (configuration IV) moved the resonant frequency for 
the roll rate command system to a lower frequency but 



increased the magnitude of the errors 
percent. This effect is reflected in 
graphs (figures A. 36 through A. 39) in th 
the distinct maximuii! at 6 HZ and a vide 
maximum (figure A. 3 9). Altering the a 
effective at moving the resonant frequen 
region but could not eliminate its effect. 

c. Tracking System Errors 

Errors in the tracking loop 
figures A.4h through A. 47. These errors 
of the autopilot and miss distance error 
frequencies# azimuth performance was d 
higher frequencies the elevation tracking 
the largest degradation. 

The MISSN1 subroutine was further 
the lateral load factor command variable# 
according to guidance commands rather th 
zero for turn coordination purposes. T 
angle was set to zero in the terminal 
examine the effectiveness of lateral G co 
to the basic dynamics of the autopilot 
missile was flown in this configuration 
target. Figures A. 76 through A. 81 present 
from this test. The missile splashed into 
left and short of the target. Once the mis 
seconds of impact# cress coupling between 
and normal load factor# roll rate and ba 
the figures. Although the rudder command 
rated# neither could the lateral load fa 
create enough sideforce to follow the shi 
to the right. The addition of ECM and/or 
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only worsened the performance of the missile in this config- 
uration. No further tests of this configuration were 
conducted. The use of skid-to-turn control laws could not 
produce sufficient sideforce to adequately follow a passive 
crossing target and produced excessive coupling into the 
longitudinal and lateral flight controls of the missile. 

^ • J^llisti c Tr ajec tor V 

Because the majority of the apparent target shift 

with EC.M blinking occurs in the horizontal plane, an attempt 

was made to place the missile on a ballistic trajectory and 

then roll the aircraft to 90 degrees angle of bank until 

impact using the primary load factor to follow the EC'1 

target and lateral load factor to maintain the ballistic 

trajectory. In order to fly the ballistic trajectory, the 

altitude hold system was driven by a commanded altitude 

slaved to a parabolic trajectory derived from the missile's 

vertical speed and range to the target according to equation 

<» 

AIT = HMDCT*RANGE/VH + (G/2) * (RANGE/VT) 2 + 10 (eqn 4.2) 

4.2. where H!1D0T,VH and VT are the vertical, horizontal 
and total speeds of the missile. The controlling subroutine 
used for this mission was HISSN2 and is presented in 
Appendix F. 

Figures A. 82 through A. 85 show that the addition of 
the dynamics of the altitude command loop made the missile's 
control system unstable. Oscillations to the limits 
occurred in normal load factor and in roll rate. 
Considerable cross coupling occurred between the lateral- 
directional and longitudinal dynamics of the missile. The 
attempt to fly a ballistic trajectory using the existing 
altitude control system was unsuccessful. In order to fly 
the attempted profile, a major redesign of the missile's 
autopilot would be necessary. 
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V. CONCLUSIONS 



The conclusions listed below were derived from analysis 
of the results of simulated flights conducted using the 
baseline popout attack profile configuration, three varia- 
tions of the baseline attack, a skid-to-turn control config- 
uration and a ballistic altitude trajectory. 

A. EAS21INE CONFIGURATION TESTS 

At lew frequency blinking rates, the phase of the ECM 
blinker had a very large effect on the miss distance. 

The test obtainable performance for the baseline mission 
without ECM or glint was a miss distance of 3. feet. The 
addition of GLINT produced a miss distance of 9.7 feet, a 
degradation of 154 percent. 

The tank angle ccemand loop of. the missile autopilot in 
the Laseline configuration was especially susceptible tc ZCi'^! 
frequencies of the order of 0.2 Hz while the roll rate 
command loop was primarily affected at the higher frequen- 
cies in the range of 5 to 10 Hz. The time averaged tracking 
errors also followed the same basic pattern. 

If distances greater than 20 ft from the center of the 
target are considered likely misses, then the excitation of 
the rcll rate command loop did not produce enough error to 
cause a likely miss. The best results, from the target’s 
point of view, will be obtained with low blinking frequen- 
cies in the vicinity of 0.2 Hz. 

B. ALTERNATE ATTACK PROFILE CONFIGURATIONS 

In terms of the average miss distances measured, 
changing the flight geometry of the missile did not signifi- 
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C. SKID TO TURN CONTROL 

The use of skid-to-turn control lavs could not pr 
sufficient sideforce to adequately follow a passive cro 
target and produced excessive coupling into the longitu 
and lateral flight controls of the missile. 

D. BALLISTIC ATTACK PROFILE 

The attempt to fly a ballistic trajectory using 
existing altitude control system was unsuccessful. In 
to fly the attempted profile, a major redesign of 
missile’s autopilot would be necessary. 



cd uce 
ssing 
dinal 



the 

order 

the 



36 
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APPENDIX A 
EIGOEES 




Figure A.1 Load Factor Commands. 
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Figure A. 2 Data Array LFT1. 
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Figure A. 3 Data Array LPT2. 
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Figure A. 5 Data Array DPG2. 
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Figure A. 7 Dara Array DP.G4. 
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Figure A. 8 Data Array PTCH1, 
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Figure A. 9 Data Array PTCH2. 
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Figure A. 11 Data Array SID2. 
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Figure A. 13 Data Array DREC1 
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Figure A. 14 Data Array DREC2, 
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Figure A. 15 Data Array DREC3. 
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Figure A. 16 Data Array LTR11. 
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Figure A. 17 Data Array LTFL2. 
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Figure A. 18 Data Array LTRL3. 
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CSHF Data (Roll Rate) 
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Figure A. 20 CSHP Data (Controls) - KROLLF = 0.1 
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Figure A. 21 
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CS?<P Data (Controls) 
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Figure A. 25 
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Figure A. 26 
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Figure A. 29 
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Figure A. 30 
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Figure A. 32 
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Figure A. 33 
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Figure A. 35 
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Figure A. 40 Autopilot Errors - 
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Figure A. 41 Autopilot Errors - Configuration II. 
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Figure A. 42 Autopilot Errors - Configuration III. 
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Figure A. 44 
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Figure A. 45 Tracking Errors - Configuration II. 
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Figure A. 46 



Tracking Errors - Configuration III. 
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Figure A. 47 Tracking Errors - Configuration IV. 
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Figure A. 48 
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Figure A. 49 Baseline/ECM Freg = 0,4 Hz - Bank 
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Figure A, 50 Baseline/ECM Freg = 6,0 Hz - Bank. 
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Figure A. 51 
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Figure A,52 Baseline/ECil Freg = 0.4 Hz - Roll Rate, 
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Figure A. 53 
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Figure A. 55 
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Figure A. 56 
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Figure A. 58 
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Figure A. 59 
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Figure A. 60 
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Figure A- 61 
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Figure A. 62 
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Figure A. 63 
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Figure A. 64 Conf. Ill Mission Set - Load Factor. 
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Figure A. 66 
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Figure A. 67 
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Figure A. 68 
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Figure A.70 
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Figure A. 71 
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Figure A. 72 
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Figure A, 73 Conf. IV Mission Set - Controls. 
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Figure A. 74 Conf. IV Mission Set - Altitude. 
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Figure A. 75 



Conf . IV Mission Set - Geo Plot. 
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Figure A. 76 
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Figure A. 78 
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Figure A. 79 
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Figure A. 80 Conf. 7 Mission Set - Altitude 
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Figure A. 81 
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Figure A. 83 Conf. VI Mission Set - Bank 
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Figure A. 84 



Conf. VI Mission Set 



Roll Rate. 



121 



CRUISE MISSILE TESTS 
BALLISTIC (BTT) GUIDANCE 
NO GLINT OR ECM 
FLIGHT CONTROLS 




Figure A. 85 



Conf . VI Mission Set 



Controls. 



122 



SIMULATION PROGRAM TABULAR DATA OUTPUT 







II 














if 

II 


'O 












112 


o 












11 a 


00 












II 


O 












II ^ 


o 












II < 


• 












II > 


o 












II LU 














II ^ 














II LU 














II 

II 














II 














n ^ 














II 














II 














II 














II 














II X 


o 












II 








r*- o <7' ro IT\ 'r\ o ro 'O O 








O 




X 


,-nO-0^'tn0stO—iC>O 






C03! 


• 




:zo 


r^ooo 






Xh-i 


O 


LU 


X 


^ o o o r» O' o o <j- o 










—I 


>— 1 


s0O'.r> <>-T30' oor^roo 










CQ 


X 


oor^cofH j'-hoot'O 






H— 




< 


< 








CJ 






X 


LT >r n HN >r >r ;'H 1 ^ f>* o 






X 




a: 




CNi o^oor^r^p^sj- 










< 






rsl 




LL>f 


•w- 


> 






^ -U 
















o: 




Q 






cOUJfM 




a 


CNJ 


LU 






UUCO • 




ariu 


O 


> 






h- o 








< 




O f\l CN CO >7 O n c 






i_U< 




CO 


X 


o oo ON cr o 00 00 o O O CO 


LUQH- 




o:: 






10 


O cOvO fN'-H'T^^OCOOco 






II -J 


• 


o 


X 


OC>— 0 0'4-0-4 


hhCO >r 




II U 


o 


o 


HH 


c^ooLnm oo^^nocmonO 


COCO 21 00 




II o 




< 


X 


r-H CM Ln vO (js LO O O CM 


cOh^O I 




II y: 










hh2:lu(7' 




II 




al 


X 


o o o LT\ ir\ <}■ rn Ln 1 ^ 0 ^ >0 


:e ^ 




II 




O 




rH rH I 


UJCO 1 




II 




LL 




'H.-h I I I I I 


ujzi^a^ 


<o 


II 








1 1 


co>-* -J 


CLOvJ 


II ^ 




CO 






IQ- 


o • • 


II 




LU 






3UJ 


oo 


II 




o 






o:coh- 


o 


II 


o 








o<2 


H* 


II 


vO 


< 






(X} >-^ 




II 




a: 






-J 


LU 


II 


o 








o 




II 


C\J 


-ii' 




O O 0 CO CO H- H- O O 




Q 


II X 


• 






LU lulu CL a, Li. LL LU LU 




1) II 


II < 


o 






CO • •QQQQ^waQ 




Q> 


II CQ 








W • •W'— 




OJO 


II 








• • • t • f • fU. • * 




h-:?: 


It 












<tUJ 


II 












2!3UJ 














CJco 














Trixi< 




> 






• f fO • COH-h-LJ 




□CLX.-U 










LU • -j x^cc 




LULLQ. 










XCJ •xxoc— JX^CQ^ 








(N 






►— f rvJrM <I <t J O —11^' — < 




c^cC 


LU 








1— :zzcqcQq[;q;luOlo< 




ZLULJJ 


coo 


m 










Ui.:^ 


cox 


r- 












1-H< 


00 










|— • •—4 


XH 


• 










<-J_l 


CO 


(\j 










— jcaca 


1— 1 


nT 










3 

S-M- •«• 
-JJ” 

00 -J* •}* 


Q 











12J 



LL 

O 



UJ 

Q 






v"0>r '^Tcsj^u'ofNrnoor^^r o Njrn>r ^^'Of^rn^r 
rH^tN^vt Lnr^vt— ^^^^MaD-^ao'^vN 'no^^<^Ovt^Lr^ 

roNt'-Hst'-^o— ^ JOTDr^m'-no— <CT'X)-n oo 

iTN^OvOi^o^ X) ooror^-r— ^ <rcoo^^ nrvjao'%J-:-<r 
(\j>j*f-iv"'rv}p^c\ja3r^\i>rf^O^c0Ln'^<rC7'OO>^‘^ 

xu^Lnrnrnrvj"n^-n>t vo^^wO:^I^oc ■n> 0 ':or--irovr o 



m 0'0 'OsOnQvO>oooo 



rH < 

CO 

cC ^ 

UJ 'S> 

CO LU 

2: a 

o -» 

^ • 



'4'r^oooooo 




H 




rHmomo<^oo 




LU 




r^LAcgoOvOoso 




00 




(NvO'tLAOOO'O 






0 


mo^MOOvOcoo 




< 


X 


0'-*Lno 




H 


X 


#••••••• 




< 


< 






C-3 


OJ 


moop^o^vf 








<Noor^oooo 










rsl 




0 


CM CM rg 


l>0 X 
















OOLUCM 








LJJC-0 • 






u>omcMom-ro 


H- 0 






ooromino<-^aoO 


2 : 






0 ^ *^0 


ULJOH- 






nO— 40 OOCONQOO 


-J^< 






>TNO'TCMO>r coo 


i-^oO ^4“ 






>tm>rino<?ooo 


00 00 X 00 






• #•#•••• 


iO»— »o 1 






romcoNroovO oO 


•-iXULJCON 




rvl 


1 1 0 «-H 


X ^ 






0 


UJOO 1 








LUXOCON 


0 




CM 


00 .-hU 


CM 






.-•UCX 


• 






XUJ 


0 


• 




Q^OOH- 




• 




o<2 




• 




CQ*— ♦ 




• 




-J 




t 


Oh-XI-XH-l- 


0 




• 


LULLHOOH-tnULo: 






t 


Qwa:<a:<^uj 




tl 


t 


w tOLuaiu 




> 


• 


• tx ^ #0^: 




0 


0 


• • h— h— 




7T 


rM 


• LUh-LLI— lU tX 




UJ 


X 


• QLL-'LL'-- t 




0 




CCX^ • *114 




0 




LUH* • • • •UJCO 




UJ 




CJi — 1 • • • •i^<l 




LZ. 


UJ 


Qh- t t • #ZX 




U. 


00 


X-JXX»-X<CL 






w 


o:<x>xxa: 




CC 


• 






UJ 


t 






X 


• 






-y^_ 


• 






t-H 


• 






-J 


• 






OJ 


UJ 








X 
















H- 














u^(^(^rHr^f^rnr^0^rOrOvOaD>o»'n OrOP^Ococo ^cvj 
sO ^O'^rHf^'MN^r^rvjrHOOOf^ooxmaNp^mx 
r^ONCMCT'OaDOOP^Nf ao*-Hcoovjr^tncNO ^ oorM ONco 
aooO-OvOroaou>vONfaDp^rHrOsO^NP^^NJC^<f'-nLn<NaD 
fnO<^<^Olr^00O^•-^OO<^JC^0^ N<i- orvJOOLOco 
aDaovOinLnvtLn o^-c^oo^o vOOv^r^J^(^K^op^o 



O'OvO^O'O O'^'OnO op^^-^^^^'ooococoo^a^oo^a' 






O '"H cn o 00 f\i r^ m G> p^ ^ 'O oQ CM p^ O' in >0 'O ^ o ^ 
00 tn in > 4 “ CM ro >o — < CM >0 >t CO ON o p^ in (M m >0 rH o^ 00 
o^(Maoa^-^p^aoc^J^op^OrHlr^lr^ oinP^vOrHin^o^^ 
>r OMn nO CM ^ >r -H r^ o o 00 >r o LH o in a^ 00 sT 

aorOrO>r vOr^ono-HtMCMcr^m (M'MCM'-H— ^OC^C^ ooco 
CT' os CJN O^ C 7 ^ C?^ o O O O O C o C C O p O ' C^ c^ vjN 

O coo 000 ^rHrH«— 4 ‘— 4 rH »-H r-H r-H r-H <— H 1 — < O O O O 






>r <3 00 vO cr* ro 00 r-^ ro p^ O in ro CM (M ng r^ m (M (M 

mvooop^ NJ-co^nc^N^r-^a^^‘J^ »-Hp^o!n oo^ ooo cr^v^ 
>to<MNt ^-^OvOO<^a^g^oc^c^OLn'<^oovM(Msr m o 

^ (MCM CM o "O ^ o ^ nT cn in oo(M in O' rn CT' 'nrg c 
o CM m rn rn -r m rn CM (M rH o o o*' CO CO p^ r^ c 
cG'ocroooooooocoooa^a> c^G^c^a^co^c^ 



o rH«— H r-H *— 4 r 



4^^00000000 






O O o <J> c-n onn 00 -r o vO m onn r- nT o vO CM U' in 
ooOG*' c7>oop^ o>4-mcMOcrp^vOincn(M^c7>aO'Oin 
O O O C7> C7> CON o co^ 0 ON CON QN 00 00 CO 00 00 00 00 P^ P^ r^ p^ 
OOOQNCONC^'GNC^ONQSaNC^GNC^GN(ONCON(ONQNCONG^ONC^ 

(jN 00 p^ m >r ro CM r-H o CON 00 p^ vO cn >r m CM -H o a^ 00 p^ vO 
rH ro m r- ON — • m in p^ 00 O (M o CO o r g v^ ^ o r-i rn 

OOOOC »(MC^4CMCM(Mrnr^rOcnrOn 



124 






sT 13 Nor^mNt co^ 
^o^:0\s\r>*^\s\ic\c^i-ia:>c\\c7^ omroi^ oom^-nr^ oo^sjo^vf oinv^-oo^f 
.-H^^-a^^-ornc^^•sf oor^rn O'HOinr^'Hooou^^NO or^o^LnstrsjNf -rs jo ^do^^hsT 
m JOrH^rnLa^NOaDNtGM^rnONj-^r*^a>rsjrHOOOLnr^v'N^4' O^C^O^ oo^ro^r^ro 
*-iLn o^^^or^'Or^O'T^orncoo— ia30^Jornsor^a^Nr'--*«-H>TO OvTOr^'O^Of^'T 
OO^fNOOOf^ rOrncncrirn^-stiaNOX^-J^^'^O 



cj^oooo oc 7 > oo> O' c 7 '—is^‘r^ ^ao: 7 >u> o(j>o>a> O' a^u^u^ vt-Hoo oo 

^rHfH.-H AunLnir^fnii^LnLnu^sTrnvN | 






o f\j -H nJ - 33 o CO a> CO .-H Ln r^ O' LO ^^• ^ vt 

.OLnvfro'j^.Nj<^LnNi*>t‘ooO'^p^LnLr\LnLnLnLn 

o\ ^ r\i LfN »-H 03 m .-H 00 CO rH Ln O' O' o^ o^ o o^ 
c^r^cr^<^•g^N^^^a0l-^^0^O'^^ O^O^cno 
roa^csja3NOf^N^cMnoLn>^‘0^oa'0^oa^o><^ 
f^Jc\l^^•^^•-^a^a 3 Gocooo 3 oo^-c^^oa^c>a^a^ 



ur^ Ln ir^ 0^ tn cn la in ’ -a Ln o o o o o o 

ooj^oo>c?‘0c^a^a>oov7'0 ooooo 
ON ON j\ QN O c^ 0^ vj> 0> 0> O' o^ o o o o o o o 

On(Jn-^On(Jn( 7 n(Jn( 7 sq\(Jn^( 7 \QnO OO OOO 

0^0 x 7 ^c^c^a^oa^<J^a' 3 ^o^oooooo 



oooooo^o^o^c^c^o^c^a^a^c^c^a^c^c^a^a^a^o^oc^o^a^c^c^ C 7 » ^0^0^ o ooooo 

,_^^H^H.-H.-^ Lnu^Lnu^u^u^LninLOcn’^^LnLn’-nunu^LnLOLn 



rvl 



^ vO O 03 CTMTy vO to ^ nO 'O ro -H ^ m rH rn 00 00 00 rsj ^3 sT f-H 00 C 7 > LO st CM O^ <? 00 m CNJ m 



f^ojO'4’'0'-Hf^rnrHN^'ON'tr*^o^f^or^r^r^oooor^ro^o> oa^ooLOoornf^oroLoo^^r^ 
coO^O^'^O^-t-CO^^ O Nj-N^'i-HN^vjTni-HOtMfMrOLO'OooooO CM0>'— •0^*4’ vj-i-nr^ 
ONONTrornst^sr ^LONor^<j>^rnoT‘'Trn.-HNO'Trnou^f^NTsOi^r^cM oqoo^'-h 'Ooooi^*-h 
f<N.f^r^r^r^r^r^r^r^r^r^fN.aoo3'T\"nO'-H^O(Mrn^^or^'Or-rn>r rnrqrnr^ .orn.-H ^hlo 
a>o^O'00'oo>oo>o>a^OM>a^ooo aoooc^cMiooO'-HfriunLOLONj'i^ .-na^r^LOfO r\i^o o 33 



000000000000 



0000000 ^^— *c\J(M CM (MrgfM CM 



*~H *~1 »-H CD CO 






o3lr^^t^r^^c^•-^Lno3^u^^o^o^^m(D Oi^^oor-cMr^rnoN>rcM nJ“ 'OM"cMnO 
tn (M (D 00 CM ^ 00 ^ CM f^ -H r^ o ^ ro o CO 'O CM c^ ro o "D rH o vO csi m (^ 

C^ur^OLn^■CMO^^^^CM^^•NOrO^O^^oOQ^^t CM0^-0^^•fDOO^-^'0^^N^•a^C0cD 

o> o CM fO ^ ^ r^ o CM in rs. a> i-H m 03 f^ o> r^ m c^ 00 O' m -H Ln a^ r^ nt 00 ^ st- o 
^ r* r^ r^ f^ r^ 03 00 00 00 00 a> O' <j' O' O' st- p» r^ rH 03 o> nt o Ln tn O' >0 00 tn 
ON ON o> a> ON ON o> o ON o o> ON ON ON o o CM nO CM ^^• LA nO in vf CD «-H o Ln CD CM .-H .-H 00 



r^tn^ gcM 
OOOM-CD 
cDLncotnvf 
vTcDsT or^ 
LncD'Q'TcD 
>OLn^^^ 



O 0000 OOO 0000 000 ^-H,-HCMCMCM(MCMCMCMCM^«-HrHrH.-H,-HrHO 00 000 






«-Hr^cDONgcM03Ln^r--cDOvocM^Nr ^r^cDO' vOcmojnt ^r^rDO'tncMooNTOf^ oiu'Ln^oo 
nT CM rH o 00 r^ Ln sf rn .-H o o> r^ vO -t* <-D CM o r^ -o LD CD CM ^ o> 33 vQ Ln nt CM -H o 00 ^ Ln sT CD ^ 
>o 'O nO nO ^ 'O tn tn tn tn tn in tn vt • 4 ' vj- st CD CD CD CD CD CD (D CD CM CM CM CM CM CM 

U'O'O'O'O'O^O'O'Cr-O'O'CJ'O^O^O'O'U'O'O^O^O'O'O'O'C^O'O'O'O'O'O'O'O'O'O^O'U'O'O' 
to nT CD CM *-H O 0^ 00 vO tn nT CD CM *-H o u' 00 r^ vO Ln >4 CD CM — * o O' GO r^ <3 in >r CD CM — « o O' 03 



LOr^O'-HcDir\ sOOOOcM' 4’0 03 0CM 4*i^r^0'rHCDLnr-0''^rD4'O00OcM'4' goo OCMcDL^r^ 



vTNj-vfLnLnLmnLn^gvO'O gr-r^r^r^r^r^G0 00a3a003U'0'0'0'0>ooooo^*-H^rH,-H 



sv Si- Si- Si- Si- s> ■«► Si- Si- Si* Si- si> Si- Si- Si- Si- sv Si- Si- Si- Si- Si- sf ^ Si- Si- Si- Si- Si- s^ rr •«■ Si- Si- Si* ■)> sf Si' Si- 



125 



CRUISE MISSILE TESTS 
BASELINE MISSION SET 
GLINT PLUS ECM AT 0.2 h 



BLIfMKER FfEgUENCY= 



nT 

LL 

a 



j) 

LU 

a 



< 

CO 



Oi 




UJ 


jy 


03 


LU 


2 : 


■:3 


13 






• 

• 


h— 


t 


LU 


• 


V3 


• 

0 


< 




H» 


z 


< 


< 


U) 


UJ 



Nrrnsrcj'r^gQor^^Ni'TU^r^^OfMO-r ■Qf^>LnfNOO^ O O'^nj 

On^ >aoao>^0 

:o.r^co•^4vt r\ir-»^^f^rN.rMoo<X)(\jvr a^c^JC^»H^•oo^•^•r-^Nt c^rH— <rnofM-H<7>r>^N4-0'^ xd ^'Oi 
»-^'MU^oa^>rm-HC^'Mao>t — ^corns0 33 o rn or^vOroa':-nNOO'^oO'>r 7'-T*-H v7'^r^r^cc o 
s0s0(^)NOOO^'-^^'T'0'^CAfH.Nrn>TunLnunLn»r\sr nT t^no c;>u^cotdujt3jc^ 

,Hi— «f— lrHi-H.-H-H^(\J^^'Nf\|fN^^NJr\)Osir\;rg r-HrH»H^.-Jf^ 



OOOOOOOOOOOOOCOOQOOOOOOOOOOOOOOOOCOOOOO-^ 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M ^ 

I 






oooooooooooooooooooooooooooooooooocooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOC^OOOOOO -!3 00m 

ooooooooooooooooooooooooooc^oonooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOCM 

ocooooooooooooooooooooooooooooooonoocoo^ 

OOOOOOOOOCOOOOOOOCOOOOOOOOOOOOOOOnOOOOOrNj 

oooooooooooooooooooooooooooooooooocooooa> 

I— I 

I 






c\lor^r\|{NOO>Ln'T-HOOU^oor\|i-HaD»-Hr^ cNjf^vO -0-H'0"^0'T^^(^UMr\roaDuyvO -noovor^ 
>t- 0 .-Hrs)OMnCN)mO.-Hr^hTO OOrO't’OsJ -nO^rOfM-H'^ 

^>OtA>^vOoooror^sOaoLnc7'r^u^sO vOsON^vfh-in Nom.-Hro»-Hr^>^*osioor^>t >^Ln(NONr\i sO 

03 m >T tJ' ^ 'T ^ O' oy vt- >T m cn cj' m O' n ) m LH >r 'T nO rvj >T m r\i m vo -H 00 >T r\i LO ^ rn O' sO 

>o 00 ^ in cy (N ro o ^• -T o ^ fN >0 o f^J ro rf) r\i o 00 in cNj sO cT) .-H 00 >0 -r rn ro rn rn ro in 
^•OsO'nnm^'0'0^»aoa^a^OO^'Hf^J rNJc\|r\jr\|fN.-Hi— ii-HOOOOG^0'<^O C'O o^o^oo 



OOOOOOOOOOOOO^— <rH.-H-H«-H*H-H.-H,-i.-H,-i,-i.-H,^^.-HOOOOOOOOOO 



o 

(NJ 

o 



^sl 



o 









>t'0'0 0>rnLn^j'aoa^vO-HvO >o^^<Nr^r^OLnunrnr\ior^N^'Ooinf^soC''^o>rn rO'O ncor^o 
c^>4'Oor^rP|oa^Ntvj'ao.-Hor^o^rnLnv:“ nT O' soo O' com ^vQvO O' sor^or^vT 00 st CO r^st'O 
^^oo>so^^c\lo^o^oooLr^Lr^L^^^oDoo sOoomrH 4“.-^•.7^cncOv^|nlO'mr\l'Of^J(^Ofna^ og^cmo 
oosj^f^sT r^-H-r fNJrnn'4jnr\l^oa^-Hrn oor^osjNucj^LnrOsOroNr •— ‘f\ir^r^O'0'‘nLnr^o''<NJO 
Lnoorno'r^Ln-^fNjor^m^fNJ^oO'O'T ^oom-Hf^^^oovo>rrnc\j.-H^ovjf\j 00 -^ n -0000 

^•^‘ninvO r^ooa^oo^-Hf\jovjc\iosjr\irgfNj.-H,-H,— 1000 onooo 0 0^0^ 0^0 
00000000»-^fH-H.-H•-|.-H,-^•— l>-H-H*-H-HCOOOOOOOOOOOOC 






^ v^'O'On^v;^ mi— iou>^0'Of\iu'u>i-Hf^>ro ^cximmNr o>^^^r^0siayv5*0'm*-H'0 (\ir^ n’)u>>ro 

^ oo>r^NONT mc\joc7> 00 so in m^-HO> 03 r^m>^c\ji-H mm njc\j»-4i—ioo 0 ^ 0 ^ ooo cor^r^sOsOsO 

• (%)*-*—<•— •i-j-h-h'-ho 000 oooc 3 >o>c 3 > a^a^a>o>co^•'OmN^mf^J.-^c 3 >o 3 P^sO ^NtmfNJ-HO 

• a'a>a^a^U'0'0>a^o^o^c^o^o^cJ'c^o3oooo ooaoooo3ooooooooooooaoo3r^r^r^r^r^r^r^r^r^r^ 

• vom^r mcN-Hoa^o3r^vom-Tr^ir\i-Hoa^oor-»'OmvrrnrM.-Hoa^o3p^'Oin'TmfM^ou'oor- 

• c3>rHroinf^ 0'-HrNj'4"s0030.'M>4'soooo-Hmmr^<7'-Hfnmr^ooiN>4'NO<^orNj >^-no ooG^-Hro 

• #••••••••••••••••••••••••#•••§§•••••§••• 

• rH^^J(Nc\|r\|f^J^om^om^^ nJ- srmm mmmmsO'O'O OOr^r^r^r^r^'X>oo oo a3ooo3a>0' 

UJ fHi— | i-Hi— If— • *-H I-Hi— I |-H|— li-Hi— l*-H-H,— If— <•— l*-H i-H i— 1 1— | rH i— • •— I »— » i-H ^ r-H f— I i— 1 1— I ^ f— 1 1— I — -t »— I »“H •— I 



H- 



126 



p^cT)NrfHW'r^>rnyrNj >or^r^c\jr^ -h r^ rg o >0 vN ^ cn ■■'N *3^ o 
ooo^rg-Hrg^OO Oir\r^ror^O^^ 
a^O«^rO<f 'Nr^ COCO‘S i0-H'O-Omr\|rHs0 
crr>*NO O'OiNaoaornU'N,vO>tOa^(N'^<^LnrnrH 0^>T<T 
'Hoou^ >rir\ -OLn^Q r\4Lnr^rn^'-<»-Ho>rm^ 
og sO <f r^ -H r^ rH 1^ >t o T) r>. o^ O O >u -t (N 



C30 o rH cT) LH 00 cNj 1-0 ^ >r o f\i LO o CN in in rg 00 cNi rn f-H 

r-^ rg (M og rg ro m Nt ^0 TO o^ O r-^ r-^ ^ r-^ rH O O oD 

1 I 1 1 I 1 I I I 1 1 I 1 f—4 I »-H »-H f-H •— < »-H t-H < I I 

I 1 1 1 1 1 I I I I 



rg -4 00 00 r^ r^ C O nj ro rg O 00 og TO -t rn ON 00 r-^ iTi nT <N 

(^njr-^Lnoornnj.Anjc>rHOin>t N^-rnr-^crNt- ooo>oOr^ 
^^•nJc0;'0^^|r-4a^O^•00^T0cM^0 >Or^O^Nr-^r-^oao OrOO' 
m>^Tor^cr)'nOr-ioaOsornr^‘-Om^rgNt^f^c7' \JinroLn 
>t ^ o ^ rg f^ 00 o r^ 00 vO '• n 00 nj r^ Ln o m tTi nO 00 00 O' 

vO tn 00 C> sO 00 rn rg rg TV fsj o m 00 00 r-^ in 'O N O 00 <M ro O 



O'O— <ro^t'nLn ooor^»-H 
^ og cNi f\i rg og m m -O O' ^ O O O ^ ^ ^ fH r-i ^ O 0^ 30 %o 
I 1 I I I I 1 I I I I f-H f— ^ f— I r^ f— ^ I— ♦ »— H »-H f— I rH I I I 

1 1 I I 1 1 1 I I I I 





O 






OJ 






U 


OCMiM gjnir-i 




• 

• 


m 00 ro rH 
j% vOcn on cno 


M- 


• 

• 


sQTU'OCMn-^ 

r^cMr^^M oo— < 


X 


• 


• ••#•• 


a 


• 


^.urnr-^ joo 
^Om (Ty -g 1 




X 


1 1 1 1 1 


f—H 


< 






cQ 




cc 


— • 




LU 


00 




CQ 


OJ 




X 


O 


'T ON on coo 


O 




O' or^mmo 




• 

• 


»-g m o oo 

‘■M -0 0 


h- 


• 


OnjON TO OO 


'JJ 


• 


egr^ ^ ON m 


'-0 


• 

OJ 


• ••••• 

f-HCMr^ 4“ m*— H 


< 






h- 




1 1 


< 


< 






UJ 





4 -W* 



r>g 

00 X 

cT)r^r^r^ro(jNNrLnoooo'Tu^r-^aN (T‘mooLn^^o^^^r-^r^,Hc^l h-h- 

ONt-OrnLn oo>ooooor^ro>^TgNt oro o^u^oor^ O ooLUog 

cNjvOOr-iaDvOoor^roorom— ^m>r^^O'nJ^oo^unOLn^O'-^ luoo • 

^orornmr^r^OLnrnr^og3r^rnr^>r ^a^^^oco^^c^Jm^) h- o 

rnmoNO>rou^v'srrgooNrp^rnootN»rno^Lnrgo^vorn^ ^ 
ma^sO— iLni^r^vOr^mou^o^^ luok 

• •••••••••••••••#••#••«•• -J ^-H <t 

^r-^rgc^rororornrornronj C\Jr-lr-|r-lr-l--4^r-l^r-lr-|r-IO »-HOO ^ 

oo 00 X 00 
oo*— lO I 
i-iXLua^ 
X •— < 

LUXOG^ 

OO^-H^ 

ooooo-omrnoooa'^oocnLnLnoor-^^u^r-^(T‘rHu^ 3 uj 

OOOOON^^nJO'-^^r^OO'-^>^•'4■P^oooo^oa^O^^^O ct:oOh- 

oo^oof^ -Ot^<^^'33mLnrHir\r-ic\j^sOr^4-r^OvON^- o 

ooooornLnaosT oorHcgr^'T -r<J^OsO(^coNr 'TOf-H co^ 

ooooou>NtfNjc7>>r'TQ^mnj.^p-.r^Nf Lnornor^oo>r — i 

oooooo' ^orornungD'Or^r^'Oi^^rOr-HOoop^ir\>t m oo 

>t '4" m m rO ^ «H rH rH r-l ^ r-l r-H r-^ r-^ O O O O o 






^ ^ eg 00 nt u> u — 4 gj rg r^ m on >r o vO ^ m oo sT or' un »-H 

irsin nJ- ro rn cNj rg eg o ocn o> on 00 00 sQ >o Lnin in 

a^oop^^Ol^Nt^o^^JrHOa'oor^lnNtmc^J'-^oa^oo^^^Oln^t 

sONO'ONO'ONO'OO'O'^JmmLnLninLnininLn^g- nJ- >j->r 'T 

sO in >r m nj r-H o cn 00 r^ nO Ln >r rn rg r-i o on 00 r^ sQ in 'T m CM 

inr^a>^minp^ooofNJNt-o ooonj-4- -0n»0T^r0Lnf>.oN— 4 



0> 0> 0> O o O O O rH ^ rH r-^ og CM CM CM CM CM rr) rO m m rr^ >r 
r-l f-1 rH rg CM IM IM IM CM c M CM CM CM «M CM CM CM IM CMCM fM CM CM (M CM 






oc^^onorncM 

f-HO^ CM *-H f-gOsJ 
. a^Jor^cMO'4“ 
r-^^on>r or^ 
oor^ OvOO'-^ 

• ••••• 

oooooo 



rvi 





X 


o 




nj 


o 


• 




O 




II 




> 




OJ 


OJ 


X 


PVj 


LU 


X 


o 




OJ 




U J 


o 


LX, 


LU 


a. 


1/) 






cC 


• 


LU 


f 


iirl 


• 


X 


• 




• 


-J 


• 


CD 


LU 




X 




►— « 


■«• 


1— • 







4 -M- 



ocM‘T0inin>r 
cnoo'^— «Ntm 

vOoor-iLninr-^ 

cMO>rn— <Oro 

r-^OOCM— ^sOCn 

megm^inh- 

• • • • • t 

oooooo 






voegoop)on>r 

>t>1"r0r0CMCM 
rOCM'-^OO'OO 
>t>r>r Nfcnm 
r-ioonoon^'O 
trymNOcoorg 
• ••••• 
>4* <r vf >4“ mm 

CMCMCMCMCMCM 






127 



un (\i -g >r ^ 'O ^ o rn tj ^ 

00 (\l ^OONff^f^CM 

N^•o^^<^"co^a*'^^,-lao>ONf^•Lr^fH^•oa^m 
ro r^ ir \ -0 o -r v-n o -r <j- ir\ m rn cn vO o 00 

JOcoo'^rnmoot'^momLn ^ir\; 7 ^r^'^i-J 3 Ln 
0 <f ^P^^N)rnO'-H‘-i 



u^iT\roc\io^'Nrn> 3 'rH^aO sr* -HfO^ Of^ 'H 
1 I I I I ^rO^uOsO^* -Ooo 






>O^Ooocor^vOro> 0 ^f^rO<M^NO sOcn 

o cNJ o 00 <r o ^ Nf r^ jN o o ' o^ ^ ^ t n r- c^ 

rMr^CMO^^^O^oOiJ'OO^oOsO-H^LncMNt 
ocnr^>ro(7^i"0<fm*Hoin JO ^Dog^o^o 
r^ CM m C7^ 00 00 00 r^ ro vO O Nf ^ O 

CM ro ^ ro ^ O oo UM A P^ 00 ro <N 00 ^ 00 1 n O O 

f^ir\(t^r\|.-4^r0‘"0’-n'--<O<J'00Nr o^c\i<f p^oo 

1)111 op^ooo^oo oor^ 






m (Njcn sO nT g' gD ro 1-1 0 ro 00 ro vO in 'T p^ ro 
ON C7S fO p^ ro Nt ^ 'O P^ O in ro ■— • ro •-< rO >0 
>0 rnog cn rHp^ .H jT ^ CMTn 00 ir\ ^ o^ rg rop^ 00 O 
^a^vomu'ornO'Ooga^niooo-Tcj'QONr p^r^ 
00 g' O' P^ 'T (\| (J' jf o rg m <J vO -H La nO >T 

in>OP^ooa^OO^r\ 4 rOrOir\ro ^ vOO >to 0 (\|p^ 



00000 -H^^^^^^^,- 4 ^(\irgrgroro 






r- cn cn >T P^ Q> 00 vO CO ^ P^ CM CT' CM o o o o o o 
m ON QN g3 00 ro c;' in o> eg sO nT O o O O O O 
rn un rn o (\l eg eg nO 00 nQ eg -0 O o O O O O 
rq (\i»-H ^in m ^ 00 >r 00 sO UN vT o o oo oo 
m rn n ) r^ f-H UN m eg eg un o CO a o c? o o o 
ONO^ogegrONj-Ntu^P^OOO^egOOOOOO 

O *H ^ ^ iH f-H ^ ^ • eg —< eg ro Jj" Jj" nT vj- vj- 






o sg^ rnoo >r oun ♦ gj 4NJ OD m ^ O'U ^ 

eg ^ ^ o o u' UN QN 00 00 r^ p' <3 <3 irun in st >r ro 

p^v 0 tr\<frn— 4 OU' 00 P^‘ 0 u^Ntrneg,^OUN 00 h- 
rq rq ro n m m rn eg eg eg eg eg eg eg eg eg eg ^ ^ ^ 
'T ro eg fH O UN 00 r^ vO 'T rq eg I— I o CP 00 r^ ^ 

Nt'OooOegNtt/NP^UN'HfOLae-.UN^rqst OOOO 







u. 

h" 

g. 

•-H 




UL 


X 

CO 




O 


h- 

•-H 




eg 


0 




cx: 






UJ 


h- 




•U 3 


' 4 , 




2: 








• 






• 




h- 


Li- 




LU 


•-H 




c/) 

< 


X 

c >0 






X 




< 


0 




0 


LU 






00 


^ j; 




cx 


>— p* 




0 


ooujeg 






ULIOO • 




• 


h- O 




uu 


2 






uJOh- 




< 


ji-»< 




a: 


►-ic/> >r 


'- 0 t/> SCO 






i/)>— tO 1 




-J 


.-^SOJO' 




0 


s: ^ 




ci: 


UJOO 1 


UJ^OON 


0 






eg 


00 


^ JO, 


• 


a. 




0 


a 


a:oo^- 






c^CZ 




• 


O »-H 




• 


-J 




a 


o 


II 


2: 

0 




> 


H 




0 


a: 




7 T. 






LU 

0 


a 




CJ 






LU 


0 




tx 


UJ 




u. 


00 




a: 


• 




LU 


• 






t 

A 



wnrOP^ooog>egc 3 '-guN 

^oooooooOjo 

GO nir\^p^oooo >r <ro 

oo eg -o sf rH op^ UN 
(\j p^ -H lh 00 1 Nj '-n UN 'j' ^ 
CPOrqQNOOUN Qr^izcr,^^ 



UNp-rq'r^^jNf^iarouNpgp^ 
-H^>^eg^>T^ ^•^^qeg 
I I I I I I 






ooooooocooo 

000 O 000 C (^^00 

OOOGOOOOOOO 

ooooooooooo 

ooooooooooo 

ooooooocooo 

• •••••••••• 

La inu^ Lairi La tn 

r^ fs. rs, 

I I I I I I I M I I 



^ ^ ^ ^ ^ 



rqrq eg g; -r GO cpr^ nT UN 
00 ^ ^ cn eg—< UN CM 

p^ p^ r^ O m in ^ p^ 

in >r o 00 la eg 00 — « o GO 
g 3 <f g^ 00 rn ego rqco UN o 
oor^o>f^'MO-Hocon 
• •••••••••• 

QNOOCOOOOCOO 
I I I I 






00 nT 00 m rq p^ P-. eg eg ^ 
UN'nej g^ror-rggooo '^O 
-^in^oegr-oj 'oocmlo 
r^ OUN —4 00 g; r-j CO r^ 
gj 00 p^ g 3 1-4 00 CO ro P- sO 

o ON ro m 00 QN 00 m o eg CO 

• •##••#••#§ 

eg eg ^ —4 ,- 1 -H eg eg rq ro eg 






O OC 5 UN UN U>ia ^CO vT o 
OOOON u\oor^ g^> 4 Toeg 
OCOON UN QNU» ONUN Q\ ON 
OOOUN QN UNQN UNQx UN QN 

UN 00 ^- in rn CM ^cj ON GO 

«-4 ro m p^ QN «-4 rn m p^ CO c 



ininm^O ogDgogOsOP'p^r^r^r^aDODcoGoooQN 
eg egcM c NJ eg c NJ CM cMeg CM^ N CM CM 4 N4 eg eg (Nj CM ^M CM 



cu 



LU 

-?• 



ooooo* 



<rH^ 






128 






Nrors4r^(\ja> CQiMU^ >TQJc\l'^r^U'NUrnrsjNr r^n)r\jr-u^LniNO«-HLnrn >r OCMr^ogu^oo (MU> 0J'N»-Hr^u> sO^M^sj 
0^.^-l,-^O»Hv^^•^^ 0^•NaOvtO^^^<^l'^J‘0^•^•oocooooo^o0^o 0 *»-ho rH>T r^i'O X)Nro^rHpg 

ooror^<M^r^rn'^Lnr^r^rHCNr^TDOo-tNtO*-*oa> o-Hc\ir^f^-nvOornr^fN o^conT 
mN'Hr^sro-c^Nr^ c\j(NLnr\juna^Lninr^r^rnr^ orn 

CJ^ (Nj o o I N aj cNj ^ vo cj^ un 00 1 ^ ^ ^ vj ^ uj c\i r^ ^ rn (Ni O o ^ ^ fNi ^ "O C7^ ^ Lo 

^-0(M'^^^-v^>Or^JO^^C^v^OO(^|vO^Or-^^^XroaoC7^ Or^'^rn^':>vO(MCO.'\jr^<f O'NO'.'HO^vfOO ^ O X) 



(Nir^mosICJ^Oroir^iri >r^rsj(^^f\jrHr\ioo>4"<NlOrHrsi;^rN-tn^u>cNjr^CNjr^‘-n(Ni(>orn'-nrO'^^<Nrn 'Nj jo 

>^“rn I I I '.'0 I rq^rqcNjvf rO r^^rsjrvj vf^vNjvN ^'4''4“'4*rHr0(N vf rO | I I m I rO^mcN^frn rri'-<<Nl 
I fill I I I I I I I I I II I I I I I II 






OOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOCOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCriiOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooooooooooooooooooooooooooooooooooooooooooooooo 

ooooooooocooooooooooooooooooocoooooooooooooocooo 

oooooooooooooooooooooooooooooooooooooooooooor^ooo 

li^ in in in LH LH in in in in un in in ^ '-A ir^ ir^ ir^ un ir» I un in ir^ in in lO in in 

II I I I I I I I I I I I I I I I I I I I I 






rHc\iinc\iNrc\iroor^aoaornr^^rno^Qomr^Go^ornm^cMnrH>rp^mm(Ar^ao vO'O^m'^or^oO'Tooooorn^ 
(Naooo^oDN^-inmoo ^Nfr-inaDoo>rHoo>ooc\io^ — ^oc^>^^o^oooc^^ocom^ln ONOONOf^^on ocoOn?- 
>tom>^-ooc7NO'— ‘ lNvOO'N^m^^•lnlnOQOOOnoo^H^r^c\ls0^r— ^r-lao^.com^o^o^•OlAv^p^^•Nrr^ 
p'ln OQOi— icon* cNHim r^(j> in r^>ONr p^oD nt no -H(j>roor^r^ rHvrp' O' r^mino' in >rmajorn in oooono 
inNO^^v0^rHc\ir^roaDao>Ooornaornaoco^O— i'OnNf<MvOrn^OOO^^ncx)rg ^mao^n^un0'^p^'0 
>t^OO^-^c^J^^a>0^•«H<^lmvOv^OO^^O'^nJf^J^O^O^^^^r^JOln0^n^or^r^r^n'n^O»-^^<^Jc^J^•‘:^0 



o»-Hrsjog^— ‘^^o^o^*HOOOrHoooooooooro'nininm— ^ooooooooooooocr x) 

I I I I I III 0-H I I I I I I I I oo^ 

I I I 






rH o*^^o>nnr^o ooor^nr^inovOP^"TOo^p^CMnr^inininnc\iNOcnc\ioQomvOoaoinrHm>r<jininn 
rHO^-<?O'3DnjOP^r^inr^c\i^rninOvfv0^v0r^'0 ^•HOaoooaDQO -OOMAsO^t r^nrn^rgrg-om.— I'Ooocoao 
^ooo^aof^njoo>r^ooor^'4’0^o^»H.— toocM^ONf— *ooa>o>rnnc\jp^instoo o— *oDrHc\i>^inoo^ c>o 
oon^^^^o^oa)^^ao<^l0^nao^o^n^^•noao^o<^l^o^cx)u>oc^nl--^ncJ^^^.^vr^rln^^Of^JO^<^l^non 
(Nonooni>JCNj(Nrgr^O(>JO^cT'inrgr^*— *•— t>r rgornrnrncj^oonNTinN^-aoo*— *'OP^p^*^aooP^OQO non 
cO'Onnc\ll—l^o^•ro^oom o 'OooooO'^ '4'O>^o^O'NOO0'^o>t-t ao^• ^o^^Ofn<^on^•o<^la^a^a^ 

<N cn vf Nt >4" rn rn rn (n rn rn rn <N IN .-H ^ (N i-H cNj cNj cNj ^ ro >4" <r ^ 00 >4- cn CO vt in^ ^ -o n n ^ ^ st 

I I 1 



orn U>nrHr^>r OvOi^nnrH n»mo^iNoou^.— tPTno^c\ioo>r»-HrTnnvO <nuj >TrHr-a)u^inc\|iJw>r or*»mn 
OCJ^r^ onmcM^o oovOinNfCM^Ooor^n vfrOr-HOO'r^NO ^rncMOor^NOnrocM^oco on >^c\i.— lOoor^n 
O CO 00 00 00 00 00 00 p^ ^• p^ p^r^ ^^p^^o^o^o ooOo*nnnnnnn>^ vf>4' '4"'4' st^rnro m(^rnmmmc\ic\i(N 
oonocj'ooooonnnoc7>onoc7‘OOnoor^oooc>oooQ^cr‘Ocr‘ooo^or‘aNOioocr‘Ooin 
p^on>Trnc\irHoo oor^N^jn >rrnrg^onaop^on ^mc\i«-Hoo>oor^on ^mcM'-nonoop^sonN^ro c\i*-ho 
c^J>4•oooolN-4■o^• o*— tmnp^o*— *rnn oooocNiNf Oooomvtnp^o*— *ronr^o*— ‘rn>t“ Oooocm^ o cocnj 



c\i(NiNNmrororororo<f>r>r vfv^-nnnnnooo oor^p^p^r^p^p^ 0000 0000 ooooiooo cooo Or 






129 









H* 








LU 


vrr^in 








CM'OP^ 






h- 


inp^p^ 






LU 


r^mp^ 






*-H 


uur^ ^ 




nT 


X 


O-^P^ 






00 


• « • 




li. 




>rnjo 




Q 


1-^ 


'NJ'T rH 








1 1 






•-H 






Osl 










0 














0^ 








UJ 


H- 






uQ 


X 


ooo 




2 : 




oco 




0 


• 


ooo 




2 : 


• 


ooo 






H- 


ooo 




H* 


U. 


ooo 




‘JJ 


NH 


• • • 




00 


X 


ininm 






00 


f^p^p^ 




< 




1 1 1 




H- 


X 






< 


0 






CJ 


aj 




















PsI 




00 




00 X 




Q. 




P-1- 




Q 


r^Qs-0 


uOLUCM 






•^00 O' 


UJOO • 




• 


nisom 


^ o 




LU 


OOvOP^ 


2: 




1-^ 


P^rO'^ 


UUOH- 




< 


• • • 


J*-H< 




a: 


P^ *-H *-H 


»-»oo >r 






1 


t/) 00 2 : 00 




J 


1 1 


oOhhO I 








hhSLUO' 




0 




31 *H 




oc 




LU^ 1 








LUZOO' 


0 






oO^U 


nj 


00 






• 


a 


inrooo 


ZOUJ 


0 


Q 


00^0 


OTOOH- 






o>oo 


o<e 




• 


CJ'sTU' 


OOi-H 




• 


cpino 


-J 




0 


a>coro 


0 




X 


• • • 






0 


>roo 




H 




r-TH 




>- 


H* 


1 1 




0 


q: 






2! 


•N. 






LU 


a 






0 








C? 








LU 


0 






UL 


LU 


in^oo 




LU 




N^CO 'H 








c\inj(Nj 




a: 


• 


0 '< 7 'C 7 ^ 




LU 


f 


( 7 >oop^ 






f 


minr-- 




zz 


• 


• • • 






• 






—I 


• 


*-H f-H 




CU 


Ul 








X 














-«• 


1— 


•«• 









r^oOOOOODOoOO'O^^'HrHOrHvrr^ro Or^cNoo v^O^^— 4 \l^ 

rHpgr^ aoooNJ■NrO'~^oc^' 0 *-^'N^^^nLO 

'Oro o>t'-HOf^'«^(7'rnfN— »r^>ro ^D'Njr^cgcN i^<NLno> 

ivj v/' rr^u^rsjf^oocNj'— < x)(N|vrr^-n'-<NUcj^j'^u^ jo 

aom^T'vOf^-^rn-no^Nor^jco^r^*.^ OP^Jomo'Nroo'N oooo 



f\Jc\j— I I I i^n I ro-Hror^jNr ^"0 

I I I I II 1 i I I I 111 






ooooooocoooooocooooooocooooo 

oooooooooooooooooooooooooooo 

ooooooooooooooooooooooooocoo 

ooooooooooooooooooooocoooooo 

ooooooooooooooooooooooooocoo 

ooooooooooooooocoooooooooooo 

lr^u^lr^L^u^LnLnLf^a^Lnu^L^u^a^L^u^’■J^Lr^lr^Lnu^LnLnLf^Ln^ n«n 
^ js, r^fs. (>• r>» r^ 

III I I I 1 I 1 I 1 I I 1 I 






03 o ^ rn 00 LHp^ a> ‘^^'T c\i roro ^ un cNi ^ u’^ ^ ^T cn rn ^ 'Q 

s0^tnc^^t^nf^ao^-.o^OLf^^^• 'O'-<'Oa>>0f^'H oroO'CNimcoLnsj' 
ro rn ^ -H o PO >r o ^ 00 ^ p^ nT vO O O ^ O rn vO CO O 00 
p^i"naoONfaocn^a'oo'r^ooina'OooLn^p^vor^cO'^f\i ^o'J'O' oo 
r^ in m o nt o — » m >r no no >r m < N o o — » (Ni n ) >r >r >r >r 

OrH^OOOOCOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOO 
I I I I I 1 1 I I I I I I I 






or^ou'oofNU'cNio' >rinvONr oco»-Hc\ioo^un.-Hor^otnr^m.-< 
p^^sOvt ^^oocNif\jNrNr’-n>r'-n^»rr^incr*oc\iaoTD 
r^oaocoa>Nrvrocovrv^-^rMc>Q'vO oo»-ic\i^Lnp^.-<r-<)rHr-^r-# 
in sO (Nj tn sO c 00 r^ i-n ^ ^ vT ^ vO m o m .-H ^ nT m (N rn r\j c> vT 

f\» osj o (Nj ^ o> 00 c\i cr m rn >r vo nO ro 00 >r rn ' nO CO ^ 
p^ f^ m CO ^ ^ cNi vTinr^ O' vT lAsO P^ p^ vO m nT 

^ ^ ^ ^ ^ .-H rH ^ »-H I-H fH rH C\| f\J C\| rg (NJ C\| C \1 (NJ c\l c\l c\l CsJ (NJ (NJ C\| 






'T o o n 1 OM-Tv -H <jo cj vO nj cn u r-i v^- o vg I M IP m vT o ^ ^ ^ V 

O <J> p^ -O N^- m (Ni o 00 sO in rn c\i ^ o 00 p^ in nT (Ni ^ rn rO nj nj ,-H r-^ 

f\j rH«-H f— I *-H •— < 1 — < »— * o o oo o o o O' CT' Q>o^cop^NOLnN^cn 

CJ' O' cn (J> 0 > 0 > 0 > <J> O ( 7 >u> CT' g ^ 00 00 00 00 OJ 00 00 CO 00 00 CO 00 00 

sUin'Trnc\i^OO>aop^'UmNr f'K^i^oonoop^ ^ln^rm(NJ^OU^ 

o ^ ro in r^ o> ^ f\i vO 00 o cvj o CO o ^ m m r^ O' —< m un p^ o> c 

^(Nj(Njf\if\inirnrnrnrnrn<f nT <^- rNrLnlnlnunLnLn^o<> OvO op^ 

»~H f-H *■—< f-H r-H p-H •~H i-H r— ^ f— I »-^ p-H r-H f-H r-H 



#J»- ^ ^ it ^ ^ ^ Hi’ ^ ^ ^ -/r Hr ^ if ^ 



lit) 



rn CM i-H o un CM o g> ■ n 'T Q t N4 CM u > 00 cT) '-n 'T f N u> no o ) (\) vT cT) CM r-H o u > ^ 

Or^P^cOaoOaoOsOO 0"Or^rH^O--^>tr^^^Oh»tN3DNt'0^»^CMCM or^r^^ooo'33 
rs.f^^(\iPN. 0'-HcMr^rnLr>'00(^r^ cm>o r^rn N^-tnr^r^rHrMr^ooo 

mr^-0r0s0'4*'-<or^'4'fj>rnrM'-<r^'4*O orgr^rgrMLncMiAO^Lnr^r^ror^'OrO'vO ^'H 

r^-Hrg^aocMr^Lnu>cj>ro<j^psjr^ocjcM '-HoocMNrr^Ln*--* t^cjoi^rHCM oot^iMi^ nt 

jO'r)aO<J^ 'Or^^rOU^a'sOcMaD(Mr^>^ s0(MOrr)0>N^- OOCMO aDO^Hf^co-r^oo jn o 



cMO'-<fNcnr^Lnmcr(Mr^vMr^Lr>(NU>orOLnm'^'-^cMm >4“CMrHCMa3>4-cMO^(Mc;>r^Ln □ 

"T rHCMcNlrHstst-^-Hroirsi vTco | I | ro I ^•-Hr0f\*^r0 >r) og (M 'H rg rg rH s^- vt 

I I I I I t 1 till I 1 I I I I I I 






oooooooooooooooooocoooooooooooooooooo 

oooooooooooooooooooocoooooooooooooooo 

ooooooooooooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooooooooooooo 

oooooooooooooooooooooooooooooooococoo 

OOOOOOOOOOctiOOOOOOOOOOOOOOOOOOOOOOOOOO 
un in in in in LT\ in in in I n in un in ^ in un LTk I in in in in lA in I n ^ in in in in in in in in in 

fs« fs« fs. (s. fs. fs. js- fs. Ps. fs. fN. fs. fs. fs. fs- (s. fs. fs. rs« fs. fs. rs. fs. 

II I I I I I I I I I I I 1 1 






X 

LU 

X) 



LU 

LO 



< 

V— 

< 

LJ 



u'r^cMr^oo>0--^(^r^--<or^msOLn<NCM^at?Ln^ococJo inc>0'^oaoLr>rno>r-LncoLn 
inroooof^OfNoOLnr^^mO'^CMnor^'T^oaorg vt 3Dr^N^*mc>r^'0'HOro(M o-h^o 
O^O njO'-HrgrOvO'gr^n-p^r-i >0 -O'-Hfo «jNOa^— »cMi-H>t comor^ o o ornoDrgror^r^ 
g^'TomM >0— *NOcM"J3in(7'<j>mcM‘-<cM'TOLnNOh»h»vo cm>tu>cjv cnvor^rncoincnoor-i 
>T nt >r rn rc ) ^ CM r-H r-H o o >r m C 7 ^ ) o o CN LT' CM o o in c M o CM 03 >r vO ^ T) 

ooooooooooor^mo3ooor^ vOt-nn^n 0 0300 ^rg•-^oc7^M“0^••^m^^l^^o 



OOOOOOOOoOoa3rHLnr^0^inr^oorOco^Ln •om-rr^aomrg or^'ncMr^m 

vO'-^ I I ^rHrH,-H^h«vOsog3 I I I — irg^g-ingo 

I I I I I I 






(Mrgoor^Lno>Ln--<rgooLn'H(J'U'Nr>g-Lni^>o>LnLnunin mog;rocNfHN^Lr‘a3CMocMLn 
a^unr^O'g“00 0(Mh»r^r^a3rO(MrHLncMno3cMa3a3a3a3 a3co>r a>cMinrHCM'-*<-Homoo 
r^LnLnLnooO'Omcn'-HNt or^inoor^a3rocMr^Q'a^ osr-i>t--<^a3a3ooN^r-*sooo^ 
o--<aornr^(Mg3'-«Lnaoaocj'Nr oa^^o^•Luou>u^L^u^u^ cj'u>a^r-fHcMr^roo>rr)sornu> 

>r o m o nt m CM CM m >r vu 00 03 o I M o Ln O' on c> 00 in CM m in 03 o 00 

rofNi(Mi-HrHooooooo-H--<o vO-tg3 nO-^ 0 0^00 isor^r^o^mr^moo 

cMnjrgrgcMrgcMCMCMCMrg'g-ococM vOcT^roinr^'g-'g- vf NTcom 'OrgmocM'Hog^'g* 

^ I I I I m r-H i i | i-hcmco^'O^ 

II I I I I I I I I I I 



rsl 

i/) J- 

ooujrg 
LUOO • 

I- o 

LUOH- 

•—too 'g- 
00002:03 
00»-^O I 

►-H ^ LLI O' 

^ 'H 
LUOO I 
LU^^O^ 
00^^ 

— i_|CL 
13 ou 
Q^OOI— » 

o<^ 

OQt-i 



CJ3 



o 

CM 

O 






o 3 vr O'ln*— <gj iMr-monsTOvO*^^ vmo 3 <r cj'in*— <g 3 CMr^ rnon>ro^'— *r^n)U 3 sfU'unfH 

o o o O' o 03 00 r^ g 3 g 3 'O in in vT ^g- \ n rn CM CM CM r-» »-H o o o> o o> 00 03 so >o in m un 

rg— <C'Oor^vOinv^mcM--<oo' 03 r^ om Ntronj'-HOC'03r^in'g-mcMr-<09^o3r^ vom^t 
o303r^r^r^r^h-r^r^r^r^r^vo>0'0 ^g3 <3 g3'Og3gjininininininininin'g''g->4'>4-Nr >r 
oor^sOinNT mcM— »oo^o3r^g;in^rncMrHOL^o3(^ gom NrmcM*-«oonaor^'Oin ^grocM 
cmn^- o'^ocM'sto a3C'r-<roinr^c7'--^mini^o3 0(M'g“g3 aoomNt-g3r^O'r-^rnmr^aN^ 

p^fs. r^r^o3O3coo3o3 00QNaNC' 7'C'OOOOO— *r-i.-<pgcMCMCMCMCMmmrnrorO'T 
r-l ,-H I r-l rH I— * »-< •— » f-l *-H f-H »-H I M I M CM CM IM CM CM ( M CM I M CM CM IM CM CM CM CM CM CM CM I M i M 






13i 



BLINKER FP5QUENCY= 



(CPS) ROLL RATE. (DPS) ECM SHIFT.. (FT) OLINT SHIFT 



0 '-<u^rn >rcjc\irHP^vj> somcNj>r 

or^>r u^rT|c\j^f^ o o<Nf^fMrMLnc\jLnaMjnLnf^f^i-n^ o 

LA :T' (^ U' CM O O (\) 'H eg .^4 xX f>* ' 4 > rH ^ LH CO 1^ r-H t 

f^oDrniA a^OCMa□cM^•>r'Of\IOc^C^ vf OOCM-O XO^>*a3 



^ CM f^ CM f^ lA vM ' o ro un rn <r ^ ^ >r CM ^ ^ ^ Aj o 
^-rHm.'MxTro I I I m I rO'^rO'NxiTO rnrHCM:M^^CM 
t II I I I I I I I I I 






oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

AlA'A AlAlAlAlA A A AA'ALAIA lAiA AALA AALAOOO 

pn. pn. pN. pn. r^. is^ fv- r* fs- 

I I I I I I I I I I I I I 






<T 

a. 

o 



o 




OJ 



< 



a: 

‘-U 

CO 

s 

o 



00 

< 

< 

o 



o 

ij 

o 

♦ 

a: 

LU 

o 

Q 

o 

oc 



• 

U) 

2 : 

o 



a: 



o 

LU 

(✓> 



LU 

2: 



i-40ncM>r GOogvgvUrHaocMO>T TOOf-^'O^OU'^OsOr^ 
A r-) vO O 0 A r-< CO 00 O 00 O Cvl A 00 A r-< A A ro A vj* vO O O 
0000 N^“rMOf-i^Arn>r >rroo AxT ocMr^rHf-)f-) 0 >' 0 >r *-if^ 
CM >0 xt* A A o sO o ^ ^ ^ rn >r A 'T cA A m A 00 CO o g> ^ 

sO uj xo A 00 A A ^ CO o A 'T o r^. 00 A m fti f-) rn x^ A 

Ar^O^OOOO>J- A AA^^r^OOOOrnOfHCM'T^^ 



A A A O >0 CM ^ O N^r^O rn O J> cOnT AvA CM^oo >0 x^ >r ^ 
'O>0xOv0'O 0<N I ^ I ^ 1 I A>1-CMvO'Os0AA ACMnT 

III I 






AA AA AA AO AxO'TOU^'TvU 00 A A A A A A A AOOO 
0000 OD 00 coco CM A ACM O OvO A VOODOO 0000 00 00 O -0 

0^'^ O'CT^O'CT' vT CM 00 xt vj-^ CM cHCMcn CM 00 O^CT) O' O^C> O' 00^ 

A A U' (JS A A O x^ M* O A 00 nT A A A A u> A xO A 

A A A A O' A A vQ OCMCM^ >T CM^ ^OOCM A A A A A A >r O 
AA AA AAAOCMCM-t'^ O CMf^f^Or-^A A A A A AO^T 

xT Nf >r x^- x^ CM A O A ^ CM A h* O A >0 Nf >r xT >r >r A CD 

r*^ r^ CM i r— ( | •— ( fh i >^A>or^r^r^r^r*^c ^’^ a 
III I 






sUCM 00 n> A>T O^ Aog 'T OA CMog A A A O 

AACMCMCM^^OOA A AOO OOf^f^xO 'O A A A >T x^ A 
A(Mr-«0 Aoor^vO A>^ A^O Aoor^xD Ax^“ ACMrHOAaOf^ 
>r >r >r M" A A A A A A A A A CM CM CM CM CM CM CM CM CM CM ^ ^ 
^ O CA 00 r^ xO A xT A CM ^ O A OC f^ nO A >r A CM •-< o A 00 sO 
A A xO 00 O CM x^ >0 00 O CM xt A A cn A r^ A »-» A x^ xO 00 o 

T xT 'T xT A lA A A A xO xO xO xO xO xO h* r- 00 00 GO 00 GO A 

CMCM CM CM CMCM CMCM c MCNJ ( M (Nj CM ( M(M CM CM CMCM IMCM IM CM CM CMCM 










0 


00 X 




LU 


H-h- 




a 


UOUJCM 






LUOO • 




• 


0 




• 


2 : 




• 


LUQH- 




• 








<r 




u 


(y^oO3Z00 




oc 


OOl-iO 1 






►-iSLU A 




1 — t 


2 : 

lUOO 1 




< 


Luer^A 


0 






CM 


0 


•— »— lO- 


• 


LU 


:^uj 


0 


Q 








o<e 




• 


ao^ 




• 






• 


0 




• 

ex 




11 


h- 




> 


—J 




0 


A 




71 






LU 

z> 


c/) 




CJ 






LU 


0 




(X 


LU 




X 






(X 


• 




LU 


• 






• 






• 






t 






• 




cu 


LU 

2 : 






1 — » 






)— 



132 



cj'T'U O '^>Lnun^i’^'J>'-H'^OsU '^OoOCNJsOQr^'J>tNitNi^(^ 

iT\<T ^COOC\}<TOO^Q^ T 3 ( 7 'r 0 <f rn'-OcN^rs.cN COO corn ^ Nr^N* 0-t aOLnsOstOaD^CM^OLn 

fHCOLn(NrnTDr^--rir^r^ 'O^doonT o soro^ j>0NOr^o>r'nO'H^(Nr^ vOrHor^m 

h-o>Lno>ro-t '-‘ 0 '^' 0 ' 4 -Ln'Hmu>'-n r>> 4 -vO> 4 -'-icN— «or^vo.o 'O^o'rso O'OrHLnou'rnco 

OOO 0 >'J 0 f^'i^'*^ 0 vJO' 7 ‘Cr‘a>'J'Or-H^'r>r^^ 0 s 4 vJT^ 0 >fH ’Om 0 ^'^O-Hf-^'Nr^JC^i^(^J^c;^^^^ 00 ^^^tr^C^L^ 



OOOU^U>U> 0 >(^( 7 ^Cr‘ 0000 oo^ ^J'OOOO'-^^f-^'-^rHfHr\I^^JcN^\I^^^Jr^^J^^J<^J^,-^O<J 0 ^^.r^^^^'N 






u^r^4•CN^^'-^^0C^00fHC^4 00a>‘-0^0^f^4‘^•LP^^00aD00L^^L^^-H•r^^^|^nfnC^7>^Oa>Lr^^O'Hc0O4■^^-^ 
Ntor^ooLar^r^oOf-ir^cN 4 ‘ rsj'^oo n-HLnO'r\mor^rNj 4 '^Lor^-HOr^Oi'nr^cNst olo o^or^r^fNJOt'MO 
0 ^'-HO>c\irNj^OrH‘OOOr-i csjcnlo o^'*OLnvO'-<'-‘' 4 'rOTOr^'O^Lf>og,-i,HGOONt 

OCNJs0CJ^«0>TrNJ4-^00^'0'^‘'n Or\j'TO'-<^rHt-if-Kr OOCO 0^00^Om^-^f^rNjrH\'^O4‘ -for^^o^r^ 0 
cNaoii^oo'Hrsj(N(Nr-H'-Hooo-^rn4’u^u^tnLnu^u^u^ j^inLnin'"ncN(NcN(Nrorornroo^<NJOooo''^in'-H'n 
rn— *00000000 OO OOOOOOOOOOOOOOOOOOOOOOOOOOOsjr^^'04'^r^4-^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOrHrH.-1-HOCro 
I I I I I I I I I 1 I I I I 






(^lOOG 0 cx 500 rsjf-Hf-ia' n)r-i QNC^ vrr^'-* 0 >r') Na^unNOc\iOvOU>rnh-mo^‘-nO'^‘-n»--iOsjrsjLn'TaONUcoof^>^ 
r^cNr^rvjrnoooor^f-i'r»4- o oc7'LooorNjr^cNjLnO'-*oo^'-*ooLOLPKMst r-*^ ^mr^'N-O'^o o 

00^>^“^'-^oooOL^^^og^or^o^,-^Ntoo^^-(^i(N^^c^J o 

CMLP^aU'T^->TU^^^JO^r rqGOO^u^ONOt-tOOOOOOsJvr aOLOOsirs4ro>TLnNOQOr-i>TGorNJOOi^aoOvrr^f^rnOf^ 
r^cj‘>r Ln^.ofNl^^p•Goo^o>a^c^GOGor^^OL^^ ^mr^l^ou>Q^^J^o>o^a^a^C 7 >a^ooo«-^vr vOO\"OLn-r>j^rf)rn ,0 
r\J O O O o r— < r-H r— < t— I r— < f— < •— IrH f-H i-H i-H r— < r— < r— < r— < r— 4r-H f— < O OO O O O O O O O O' O' 'O GO O 

f-H f-H r-H f-H r-H r-H f-H r-H i-H *-H f-H f-H .-Hf-H f-H ^ f-H r-H f-H f-H f-H r-H f-H i-H r-H f-H f-H f-H f-H f-H f-H r-H f-H f-H f-H r-H •— 4 «-H O O f™* GsJ CNJ ^ (T) 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I 1 I I I I I I 1 I I 






Ln(N0'rf)r^f-Hs0f^'O*^ '-Hr\iu^iPirO'T^-^'OOrn'-*rO'T'<J r\i'T'0rr)L0Ln'-*o4’Lnrnr^'TLnL0 4'<3 O'o 

r^J,-H( 7 ‘^T^n(Na^f^Of-H^r^^-^^ 0 ^-OL^r^J(^JOf ^'0 4 “^-og^rrHaoL^f-Hao^-OL^O'O^O^o-HGOGor^sOvO‘-OGOO 
0^^r^fHsO^^^..^\l^•^0 roj^ r\ir^h-00 4- r^^oorqLnLnaNro^^OO>r^OOOcOr-Hr^ o^O'r^OO'r\ioOGN4' O 
o^ao^^'TLn-H(^J^^J^-l^r^(^Joo^r^^r rnrno'cvjf-HCNjO'rHvooooLnrNjr^Lno'^O'Tr^^O'r O'-HLOf-H-Hr^vOcoo-r 
r^rqrsrnir^r^>t<^Jr^O'r^aofNr^NO'Trno'Or^r^vrr^NUorn^rorn*^^r^'--iooo'GOvUvor^aoNr cNlOsOOsjo^'^ 
^OOOOOr-Hr-Hf-H^f-Hf-Hr\ir\ir\ir\ic\i'-*r\lr-Hf-Hf-H,-Hf-HfH^OOOo^Of-HOOO»-Hmh-ooa'r\i'Oaor\iNO^ 



f-H f-H «-H I-H f-H f-H «-H I-H f-H f-H f-H f-H f-H «-H r-H r-H f-H f-H r-H f-H r-H r-H r-H f-H r-H 4" 4" 4" •”* f-H«-H C\J G\J (T\ 

1 I 1 I I 1 I I I I I I I I I I I I I I I I I I I I I '-i I I I 1 I I I I I 

I 






O^ rn^u^*^r^'<ro ^fNCrix^*— *r»rnO'Orgcx;a^-Hr^(xiONUCN4 jg>T^r^<MO'sursjajNX 
<MO^^•'0^^■tl^Mr-HO>co otn4T\l^ooor^Ln 4Tn'-*OO^r^'ON4rofMOO'r^'OLn rnrsj 
G> o> oD 00 00 GO 00 GO 00 h- p^ ‘4D sO vO ^ '>0 vO 'O Lo urun uo I n Lo Lo 4* 4" Nt st 4“ 
0'0'0'0'0'ONC7'0'0'0'CJ'Q'u>(j'a>o'0'U'0'o>o>o'0'u^O'0'0'0'0'a'o>o'^0'0'c^o^ 
00 r^ sOLn'TnuM^oo^QOh-sOLn 'Trnf\ir-Hoa'Qor^NOuO'«Trno^f-HOOJ'oor^sOix^vr rnog 
Orsj 4“OooOr\i 4'vO^-O'^rntnr^O'^rOLOvO^OfMNt OooOosj4‘ur>h-0'^rnLOr^CT' 

ooooo-^«H-H^,-HrNjrNjrsjfMrNjrnrnrnrnrnrn4“-^^Nt4‘LnfnLnLnLn^'0<J OsOf^r^f^r^r^r^^ooGOGOGo 



"H I-H f-H f-H «-H f-H r-H f-H r-H f-H 

I I I I I I I I I I 






o OO O' Ln O' U^^OO >T 
oo o O' O' GO r^ so 4“ rn 
OOO O 0> O' O' O' O' O' 
OOO O' O' O' O' O' O' O' 

O' GO r^ LH 4" rn fM — * o O' 

rH COLO h- O' r-H coin h- 00 



-rt- *«» -rt- ^ ^ -«■ ’K- HV ^ ^ ^ ^ SMi* ^ •«' ^ -Ji- 



133 



f 



O p^ 00 ’-n ^ <f 'Nj vt O '-H TD 

Lr\Lna>r^>-oooo^^-0^f^'>ONO 

oop^om a^p^e-^(7^ c^ao^^J^noOLr^ 
UJr^o^^U'l^o^JsUC'>Q^^JU'r^un^^ 
sOrn>0"^oor^0^rr)r^r-HsOOv0^r^ 



r-^ r-< .N m LTi o rs 4 LO o rvj ^ p^ 



>r 

u. 

o 



3 



p^>TO^p^>r('')‘-nr»u>uv^JLr‘f^oQU' 
Lnooua'HO'-^ooo''-<>^0'-* JO o^hj^ 

0>r-HCM^ m O LH O P^ C^ r-l 

m^osjo^p^p^'^^ --H ocoo—< J0 3 
oop^oo'^ n30c^^>r'^7> 



O rs4 ro ^ >-0 -T "0 -H O r^ .n >*n ^ 00 
p^p^ps.p*^r^ p^p^p>* P^P^ O "0 O O -A 






Ntrsjn O O^P^P^ Or^CVJOv^-r^CNj 
r^m^oro JOf^m-^mu^r^ Ni-Hr^co 
^fHOO OO'-i^P^OP^^i^CN'-lP^ 

Osi 00 'T CJ^ ro 00 o >0 fH p^ p^ ro ro 00 

ON vt ^ 00 O' OsJ rO ro O '-H -O m 00 
'-HOsirOst x0P^P^00 0000*-Hinn0r-iO 

• •••••####••••• 

0000000000000.-ir-H 

I I I I 






(A 






< 


a: 




uu 


3 


QQ 


UU 


2 


Q 


3 




2 


• 




• 


H- 


• 


UU 


• 


00 


ct 




uu 


< 


3 


1- 


a 


< 


3 


CO 


tX 






L^O'-^ O ' >0 OP^ 3> O CM o O'PH <r rom 

>tN^ r-Hrop\ir0s0 oa^a^r-iop^>tP^Nf 
-^O ON vt- in JS r^O O >4“ -H nO 00 nJ- rvj st 

l^J 00 in <f in ro o tn -X) CO >0 ^NJ lA lA 

OvO'-*0^^iAP^O''^AjrO>tLA OvO O 

P^ vt (M o O G O O '-i '-H r-H ^ ^ 



OOOOOOOOOOOOOOOO 
I I I I I I I I I I t I I I I t 








rvj 




3 




CO -L 




UJ 


>0 LA 00 LA CM g3 r-H 00 og lA o AJ 






a 


f-H rg go fAO ogog r^LA f^ cA 


C0UUA4 






P^ f^ LA go O (A — » '-H ^ LA og LA O ^ 


UUOO t 




• 


og 00 CM 00 sO >0 CM P^ rH 00 P^ O 00 


1- O 




• 


(M 03 no >r r^ nO og UN (A m cA <3 go go 


-ZL 




• 


rg rsj rg ON p^ in <M O O go CA O 00 f^ 


uuoj- 




• 


• •••#••##••#»#• 








CA m CA CA njCM <M<M (M AJ .-g r-H o O 


•—•CO vt- 




a 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


CO CO 2: 00 




X 




CO*— *0 1 




-j 




•— »^UJUN 




>— » 




2! '-g 




< 




uuco 1 








UU23UN 


0 






co^^ 


AJ 


3 




-4_JX 


• 


uu 


>r cano cAOON 'T o ON mm Aj oNi-H o 


3«-U 


0 


a 


in o 00 o Ln o ON m Ln 00 o go o CO o 


OCCOH* 




w 


m Ai rg ^ ON m m UN in m vO 00 00 


o<^ 




t 


UN (Nj ON in m nO m UN m m o ^ no 


CQ *-g 




9 


go o 00 gj o o cj in nu o >r UN gD o 






• 


in 00 00 CO Ln A4 00 vt- o Aj st- in P^ 00 


CO 




• 


• •#•##•#•#•#••• 






X 


mmmmmmA4A4(>g(Mmmmoo 




II 


H- 


1 1 1 1 1 1 1 1 1 II 




> 








0 


c£) 






Z 


P- 






UU 


co 






3 








cy 








LU 


0 






LC. 


LU 


r-ir^ m u> m rg oont OP^ m UN m ^ uo 




U. 


CO 


ON 00 go Ln nJ- A 4 o 00 in Nt m 








m m m m m m m m Aj Aj Aj (M Aj (M 




X 


9 


(J\ ON QN On UN UN ON O' On on On O' O' Un 




UU 


9 


«-H o O' oo p^ sO lA >r m Aj «-H o UN 00 




X 


• 


'-gmst ooooAjxg- sOoooAjmiAp^ 




z 


t 


ON UN UN UN O' o O o O OJ rH ^ ^ ^ 




-U 


t 


i—H 4 f— j *-H f—H f— H I— t 




OJ 


UU 








2: 



























^xT>T^Oc;Naor^mp^ooofM^rno 
I'MAJf^OOOP^ AO-^O'P^vO^NlvtP^ A 
(A rH LA O^ O' 'N O sO O LA lA vO 00 Nt p^ 
LAUNp^QNvjN >r op^^ >ooNoo>or-»^^ 
LACM'-HfAOosiP^m 'OP^O^cMLnr^oooy 
>0 LA vt- rn lA CA m ^ m -O ^ O O ^ CM (A 



OOOOOOOOOOOOrH.^^^ 
I I I I I 1 I I I I I I I I I I 






o QO O <M p^ fA ^ C (T' fA Al 00 fA 
st ^ st CMA vO ^ 00 <3 lA ogf^ st o^ 
LAv^LAvOO^lA^^tP^ONx^NfOcAC^O^ 
iAaoaN(MNOP^m»-i^o or^'0o>rnj^ 
^ p-j QN ^ o m ^ sO (A osj O CM^ nt 
OMOsjO^iAiAlAO >OP^OOOCO'-H^ 

oooocooooooo— 

I I 1 I I I 1 1 I I I I I I I I 






>r0^i?^)C7^lA«— •:X3>rcjvOP\IU'Li'V^i^ 
OO^P^^vj-mogooN oo^iAfAAj^c^ 
CNJi-H *-H *-H *— < f-H O O O O O O 

ON O' ON O^ <JN \JS <7\ QN 0> O' ON ON UN 00 
NO LA >r (^ ) (M ^ o ON 00 r- >0 LA >r CA rg r-H 
ONf-HCALAr^ON^cNNt sOooOogNj- o ^ 

tttt«»tt«tt9»ttt 



-logcMogogog ArAr 0 fA(A<rNt 






134 



CNOr^^ 0*^00 00 LnrncNJ-HNr I'M coco LO CNJCQP* JUv\^rtioO'TOOV> ^og jMT\r^n)v^ 
LO-t<Nrvjr^oDc>>4‘^c>r^'Ooornoroa^rnr^7'^LOr-^(N'>inLn^'^'^c>vO'^Ni"'03rO'J^tnr\iNOor^r^i^'--<>'OOf^ 
uorMOLnoor^a^m or^or^LnoooovtNt-nrn oc>r^r^aocM '^r 

vQmcounsOOvtoor\ivt-a'Oir)aNr^^fHoou>NONj-rnf^r^tnNf o-r OL^ooL^^\l^-Ho»-Hoo•^Nj-^J^^r^-o -o jt\^ 
U> C7^ O O nT (N O C\i CN »jn O sT sT <1^ "V r^ O CN in rf ^ oj 'J' 'T ^ O CX3 U> tJ O ^ LH ^ N ‘Jj O 

03 ^J^ roo ^ (N -Htn o sf 00 -H >r o 00 CO oor^ LO!^ CO >0 un 00 o LO ^ rn rH ^ rni^ O' 0^0 ror^ 



'i^vt rO^NOOCj^(>c>U'u^a'Oa^fH^.^r\jr\jr\jr\icgvN(Nc\|rnsO^ QO^*O^Ln^u^^^ sf <3rnr^C7'0^ 

’’^Lnu^'Au^^vt ^tvtNt>^^^u^LnL^LO^r^u^^L^-^^Lr^Lr^Lnuo<r^u^L^ o >o^c^or\ji'r>Lnrs.fO\o^r\j.-0'4‘-t 

^ ^ ^ ^ rH .H 'N^CM r\j CM ^ rvj CM '.N 






cMo^o ^o<Moc7^sj"^aoa\^Lna^o^rna^^'4-ocria\o^^'4“ >r oooun^ooo^Nt 

ooc\icoiMLnfMaoaoooooor^o^Lnc^(MfHr^ocMLno«-a>^o N^-'or^r^LO-n-HOOsj“s^urK\j:o.QCT'OO^MO'^>oa^ 
ONj-orr^or^r-^Lnsi* ^moNcnr^oor^cMCMLn-HO '0<MNj"^r^-H^rHOO^oa^r^roo^>omc\imr^f^ >4-'^^ X) 
ro iD^>t'Or^O(M'0'Hr^>4“rn<Mc\imLnr^a^cM'4'r^oo»H-0'4"ooj^rMfHmo >?• ^coo^^-o^'4"mNJ'L^o^mx^ 
NOLnLn<^mcM'H^ooo>0'0^(7'0'0^a^o^oooO'HvorMNj-m'0^^^r^o^^^O'^'^'4"rO'> x^i-rn 

^^^^rH^fH^^^ooooooooo^^^^omomNj- vt o^c^i/N^r^orncMN^o>(Mr^M“(MOf^ n ^ 



ooooooooocoocoooooooooooorH^^fH^^H^^fMcM^min <^ooo<r 

I I I I 1 I I I I I I I I I I I 1 I I I I I 1 I I I 1 1 I I I I 1 I I I I I 1 I I I I I I I I I 






r^ou’\(Mcr‘^LnorncMsrxo^NU<MNro3mLn 'OCM^^rtnNrmroocNjrnx ^cj> vo-HrHCMvo»-4g^ vOo^^oc<m<m 
>4-rHLnfHC\iaNfHXLn-ttn'XfHrn'^mOLn'OO^Mr^vOr^ o^tnincMCNj n 1- r^oxxLn-nor^r^ xoc^roo^^oiMst 
Lno^xxaDrnxLnrna>or\iur\r\jrOv^r^roc>x^'<^NC3r^r^>4-aOfH-H>4-rnrnx-Hsj"C>xr^'-nc7^’-n-HLn(M or^-H^ 
'^;fHl^^(J^^o^^^O^^X'>ro^^^^OC^'^^ULncML^^^-Haoo^^'4“'OLn^o^X^u^m-^xcJ^p^^f)-0'^^^cM^^voocM 
LO -H <r tn u^cr^ o so ^ 'O o vo ^ X in ff )<M -H ^ (M c^) X cr ^nO ^ tmom vo^cNjrHNO ou>cnr^ rniO'^r^ in mo 

^4-Lr\LOLOLnLnLnsj">4'^'nrn^MfM^— <ooo oooooa^ (MX CM lOvO<m^x (M'Or\i-H CM CM CM -HO XX Nj"(M 



*— < *-H r— 4 f— 4 *-H *-— < r— 4 *-— < i-H *— 4 *-H *-H *-H «— 4 «-H r— 4 *-H r-H *-— 4 »-H i-H C\JCM CO LO LOLO X '4“ fO CM CM ^M (M CM CM C\J CM — H — H 

I 1 I I I I I I I I I 1 I I I I I I I I I I I I 1 I I I I I I I I I I I 1 1 I I I I I I I I I I 






oxcMOX(Mxr\iinm^ou>o^cMxxx^>r ^^^m<J^o;^^QOxo^^mxx(^o^m^m^^(Mc^‘^-^-^c^'^m^^ 

f^x(Mfr)r^XFHr^^LnmrnoxLr\r^xxr^(Mxr^x>4*mf-4'4-(jHr^ vf xr^ c7'^^oo(MXLnmxcMxr^Nj"m--4 
'4•XXC^JX^C^O^^O^^^L^X^(MLr\XX^'4-r\jr\|XO-t^u^oo^ v4-^mrn<7^>n(3^sj" mr^C7>Xf-HNf vto^'j' 
r^ en csj m >r >r xm CT' (Mtn c7> X X o c-T' rn mr» X oiA vj" ^ X OLO o X 'T ^ ^ m X CM xr^ X X nt m X o ^ 

cj>mxo3xr^uAr\icj>Ln<M<Xsr^xxr<)cM^ooo-H(Mm-HXOLnr^^mrnmoaor^oo^tnxxcMmr^c^)m 

(Mm<mrnrnrnmmcM(M(M-H^^ooooooooomomcr»o<M(0^r^^o^moXNfr^Nf oo' -tc>(M(7^mLnm 

^ f-4 1 -H ^ f-4 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^f-4 ^ ^fH m -H^ ^<M ^ O OO r^ COLO sj- sj- OO ^o CM CM m sj- LO 

I I I I I I I I 1 I 1 I I 1 I 1 I I I I I 1 1 I I I I I I I I I I I I I 1 I I I I I 






nTOX^^'^^'^O w>»-Hr^c\jaoNr (j>Ln»— ixocMr-mu^'^ox^r^^'^x Nrc-nLn -hso cNjr-oiu'srox )xsr c;> 

xr^LOvT cM^mmcM(M^-Hooc7>(7^cnxxr^r^ xxxmm <rvf mmcMCMCM^'-*ooocj>(-nxxr^r^ xx^'-n 
o>(7'<3>0(7^o^xr^OtnN}-mcM^(7^xr^x^'^m(M^oo>xr^X(i^'4"rncM^ooxr^LnNj-mcM^o<7^xr^XLn 
xxxxxxxxxxxxxxr^r^r^r^r^r^r^r^r^p^xx xxxx xx xxLTurunLntntnLninLnN^'sr >r 
oc-nxr^xmNTmcNJ^O(j^xr^XLn>TrOfNJ-Ho c-T^xr^ xun ^m^ ^oc-r‘xr^XLn>j*mcM^ocj>xf^X‘^'^m 
0^mL^^^c^-^m(A^^c7>0(M'4" xxocM^i” xxo-Hmmr^c^-H(mLnr^xocM<J"XxocM'4"Xr^o.-imu^r^o 

Lnm^in^^xxx xxr^r^>-r^r^xxxxxxa'(J'oa''7'Ooooo-H^^^^(M(MCMCM(McMmmmmm 

4»— 4i— 4^^^^(\J(\j CNCM^NjrsjrsJCM(NJ''HtNCMCNi(MCNJCMCNjCNjrsjl^it\i 






135 



(>• 



u. 



<r 



>r 

CM 



vO 

<r 



0 

1 






rsl 



>r 


h— ^ 




LOLUCM 




LUOO • 


CM 


h- O 






0^ 


LUOH» 


• 




o 


H-K/) nT 


1 


00002:00 



<r 

UL 

a 






LU 

Q 

r> 




cC 




LU 


0 


CD 


LU 


2: 


Q 




W 




f 




• 


H* 


• 


LU 


f 


00 


cC 




LU 


< 


a 


H* 


Q 


< 




LJ 


(X 



aoor^r^<-jnirntjrnNon)fHu;uj-4 '\ «nUO 

a^^cMstooonmm^o o nom'r^'T^cnrn^^jof^Mmr^ ACT'rr^ 

^tn -O'-H sor^LO^'O nOOn^ r^rs.c/'f^ :;I^L^^^^o 00,-H orn^ 

,-H c/' r^ m o O' nT m 'T ^ ^ m nT m nO ^ 

rf)cij4>inu'>i\4ajajmg^ujcM'>J'^cMu''Mcjr^Ngcoi^>g u^4^ ^ 
O' ^cM^noooocMCMc^c^'Og>'-Hi^\r-^c^^^^^- M--*tr^ >r 



u-\u><MNr o<)cn<r>^rT^rnM 'n^" 0 >rocoorn^O'n 
(‘ncM'M^oa^cjjr^^Lnsr'n'M— iO'J>^r^' 0 >-n>^ ;t^cmM'-‘ 






cMin' 4 'CT‘ ocM^'^ OLnc^ooo^OLr^c^>^•^MfM»-lcMOa'l^^' 4 “ 
rnoo^O'-Hcnr^v-nr^ooc^rnc^cM ocmo oomr>*asroaoo^r-4 
rnrn*-<inN^ O'Ooo^vtaDrnrna' orno>oo'--‘ or^-^oor^ 
^rHg>cM-r^o^rna'Oin'-Hing^o xD MsQunmNr 
ornoo^M-OfMOins^mmo>roO'OOv^o»-<ornO''-HLncoin 
•-H>MogrnrnN^inin^Or-4rnrnrnrn>^^'t's^oO'-< M>^- 

OOOOOOOOOOOOCOOOOOOO^-Hr- 4 r- 4 CN 4 rn 
I I I I I I I 



■Jf Si* ^ -Ji- ^ ^ *)f -?<►*>> 4 ^- Sf -Jj- *J> 



o 

LU 

C 3 rncNj^vou>Lnr^ro>r(^— <rnr^or*g'OOr^ar^m>oin>r'T 

'O^incMO^N^o^moOf-Hoa^oaoo'r^s^oo^r^omc^ro^rH 

• in^vOfMooa'oooocMvOfMooo-oin'-ior^cMm^'Oi'nO'O 

• '-Haoinv'^^'-Hinaovor^'-<r^cMfMom' 00 >rf^r^>rrn»M'^ 5 Ln 

• ^^•^^^oo>^r^Qu^^mc\lr^»-Hmu^cM^-cMoaoL^lna' 0 '^o^- 

• r^invtroro<^t^cnf^( 7 'OfMmNf OO^'^^rn^H 



Q OOOOOOOOOO'-<'-<^'-<'H»-i-HOcMCM(MfMmr 0 Nr 

CC I I I I I I I I I I I I I I I I I I I I I I I I I 





00*^0 1 




-J 






^2!LU^ 




1-^ 






2: ^ 




< 






LUOO 1 










LUZI^CT' 


0 








00*^-J 


CM 


0 






»-ux 


• 


LU 




0 


Z)UJ 


0 


CU 


g> >0 IN. 0 sO Ln 0 O' CM 0 00 CM >r ^ c-T^ CM 0 0 00 nQ ou ^ CO 


O' 


o:ooh- 




— 


cMvo*-<cMcMOr-<.^a' o^»-H^C7»mLnocMco 0 vo*-< 


m 


o<2 




f 


ms^(j>rOs^r-<sOoO'Ooof^coror^cMm:oooo^!7''-n'0'^o<o 




CQh-» 




• 


m 0 >r r^ >r CM 00 0 CM 00 rn CM (j> CM <r 0 CM 0 r^ 00 0 cj' 00 m 


'T 






• 


m CM CM r^ in vo r* ro cj> or 0 >r n LT' vo CO m 0 n 1 cj> rn >r cn 0 C3D 


CO 

f 


0 




• 

ry' 


r^sOms^ cMcM^'O^ cM. n>^*f^vO 00 ^oo^• CO CM ^o^ro 






W 




sj- >r >r nJ- < r >r 0 0 0 0 ^ 0 *-H 0 rn <r m m vO vO O' 0 CO r-4 


1 




> 




1 1 1 1 1 1 III 1 1 1 1 1 1 1 1 1 1 1 ^ 1 1 






0 


CO 


1 1 






2 


h— 








LU 


00 




‘M' 




3 










or 










LU 


0 








X 


UJ 




fH 




u. 


00 


sO CM UJ 0 ) or* sr 0 >u •— 1 fT ^ CO vT 0 m ^ CM 00 m or m 0 ^ 


LTI 






W 


>r rn rn CM CM CM '-H 0 0 u' 0 C7^ 00 CO r^ nO vo in m m nT 'T 






X 


« 


m CM — < 0 c> 00 sO in m ^ 0 CT' 03 0 lA m CM 0 CT' 00 rs. 






LU 


• 


^ 'T rn rn rn ro m rn rn n ) m CM CM CM CM CM CM CM CM CM CM »-i ^ »-t 


CM 




X 


f 


*-HOO><33r^^m^mcM'— iocncjor^^om>rrocM^OvncDr^NO 


<— H 

• 






f 


rOLnNOooocM>t 'OcoocM'^mr^O'r-irnLnf^cT^r-^rov^- oooo 








• 


m in m m m sO 'O vO 'O 'O nO 03 CO 30 CO CO 7^ 


CM 




cu 


LU 


tMCMCM<MCM(MlMi>J<MCMCMCM<MiMCM^^fM<MlM<M(Ml\ICMCMt\I^M 



LO 



lOLU 

UULO 









136 



CRUISE MISSILE 
BASELINE Ml SSION 



< 1 . 

UJ 







X 



01 

LU 

CO 

X 

3 

:Z 



<y) 

< 

h- 

< 

U 



Ql 




X 



unu^cNj jqi^o»— 

a>QoaDr^sO<J^rH 'no :ooocM 4 -f^Q> 0 ^*Hr<^un i 3 aoOv^<f o^*^»-H^.nr^QOON 
a^c^c^u>'Jur^«— isO*-< o ^'^'^rNOunounrH^ 

ON(j>a>(j>ooc/'-oxr^f^ o o-^LO''^' 4 Tnr 0 (Nrg«— »^ooaNCj>^Jocoxr^r^ ^> 0-0 

'T(j>>Tu>Nrc^^u>>ra'>T'^'vrw^Nfu>>ru>>rv-n^u>>ru^NrTjrn^rn"33f^^r'ifjQr^i 
OrsJQ> Lr><NQOLr>rH 00 or^roo Om 0 > 0 (^JC^'/^r^Jaou-^r-^ao vfrHf^ >r or^ 



^^' 0 ^C 7 > vO:\|U> ONC 7 >-CvMC 7 > O'M 

rH.— KMcnm^rmLA 0 f^r^aD 0 ><j>O'-HrHNrnr 0 ' 4 *LnLn^f^r^^ 

r— I r— I rH rH rH f-H rH»-H f— Ir-H rH Osl <^(\J 






ooooocoooooooooooooooooocooooooooco 

onooooooooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooooooorjcoo 

ooooooooooooooooooooooooooooooooooo 

00000000000000000000000000000000000 

ooooooooooooooooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^ vf vf vf vf vf ^ vf ^ ^ vf -1 - n}* n}* vf vf sf sf vf vf ^ Nf V ^ vf >4- >4* 

c\jc\jtNjrgc\jc\jc\jc\jc\j c\jc\jc\i<Nlc\irgrg^\jc\j<\Jc\jc\jc\jtNJC\jc\i c\ic\i<Mc\jc\jr\j c\jc\jc\jc\j 



^g 




1 — 


Ju 




00 






<X 


rvj 




LU 


# 






0 










uu 


H- 




w 


< 




t 


>4“ 




• 


2; 00 




• 


0 1 




• 


LUO' 






fH 




> 


00 1 








0 




u 


eg 


X 


Q. 


• 


h— 




0 


QC 






a 






X 


►H 










1— 


J) 




X 






-w 




II 


• 




> 


• 




0 


• 




2 T 


X 




LU 


X 




3 






0 






LU 


0 




QC. 


LU 




LU 


00 










a: 


• 




LU 


• 




X 


• 




2 


• 




♦H 


• 




-J 


• 




cu 


LU 






X 






•H 




41 - 






4 *' 





0 -ro<NO.-Hr^>T'Hm'jym>rro<MCNLno>r rsjoorsir^o> NOU'u^<xA>r'TO*-<mvO 
rHO»r^ vOQ 0 (Mvf r^ON aDr^' 7 Mi^'-H> 4 -QooooorONj“Lr> or\i vooorn *nrn 4 "r^uoo 
oovOLor^tnoc> vom^so CO 00)00 oor^sf 1^0 NfrHCNjsOtnLooNvNsfsf 

QN C> rn -H rn CO o cjn^ o 'O O eg sO 'T nO rsj o vO 00 ro f^ o> GO vO r- o m LO --H nT 

0 ^»— •O'-^^or^r^ c\imro^>roorTvjfricj> 

o o *— * (N o Nf so ON ^ ^ ^0 00 ro un JO o '-H fT) vt vt Lo '-n ^ o fh o nQ m o> ' o o 



000000000 ^'-^’^'-^<M<^i<M<^if^^ 0 ^nc^^^l '0 0 "0 rO{r>csjc\jc\j.-H «-h.-hoO 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 






uOr-HOOi-^rHNOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
unO^unh-rHOO O^r-4 O^f^rHNtunrHO'Orr) ^rOO'-HCMor^'-HUPiCn^ OO'^r^^ 

r-H eg h- (\i ' o - 4 “ 00 vf un c> r^ o o Lo m ro <M -o st m 3 D cNj r-H lo o vt ^ ro 

oro^oor-HrOrHi^o ooosirvjvONfr^Nr Nf ^•Lr^sOrHO<MO^rH>T^*»— i>TaD»-Hmao^tn 
Nrr*-orsjLnr^OQjrg c\jmmc\iFHGnr^ ^:J^o^voo^^^maoaom^no^-ur\c\lc^r•>T 
^aDrnf^rHLOC>Ntoo(M^OO^oOrHLna>m^oror^O^ O orgunoDOrn ocornsf 

o^oocor^r^vOLOLnsf Nrmmrg*— »*-Hoa>c^ oooor^ go vO tnvfror<^rgf-H rHO a^uDoor^ 
m •-» r*- rn o> LT) — ‘ ro O' Lo rH f^ ro (j> uo o ^ eg 00 o ^ og 00 st o gD c\j 00 >r Lo •— » r^ 

gof^Oi-HCNjsf tnr^a^oogrnLor^ooo— ^mmgo ooo^ rnm vt'Oi^oorgN^un 
rHrHrH «-HrHrHrgcNCNrgc\j^rnrornrnrn rorn^>sj- >sj-Nt- unmirkun 



ooOGT‘Gn' 3 >u^'^co >ro^ <^iO'^ogajLn rnr^nio 

O O O o o 00 gD nT ro rg o cr« r^ gD m ro CN ^ 0 > 00 nO un<r og ^ O QO r^ LO <r m rH o c> 
oooo>c^ov 7 >c^c^c^c^c^ooooooQoooooao^^^^^-^^^^f^^^^^gDgo^o ogD -O'Oirk 

0000 ^ 0 ' 0 'C 7 >C 7 '<J>OC^C^O'O^C^O^OU' 0 ' 0 ‘C^G^^'-^U'U^^J^C^U^g^\J^( 7 ^ 0 ^vJ^u^g^ 

C 7 ^ao^^ur^Nr ropgf-gOGnoof^gDin^rrnogrHou^oor^gDLn^T rnrg*— <00^00 r^gDin*^ 

fHcomr^OrHCOLor^ oooc\iNfsOQOOrgvtgDr^a^.HrnLnf^OiHmLn gooooc\J's^-go 

o o o o o rH rH iH rH ^ eg eg eg eg eg ro rn ( n CO ro rt^ >r <r nT nT tn un LO un LO go gD gD 



^ -JJr •«* -W- -JJr ^ *J}« ^ ^ -Jf ^ ^ SI- 



137 



-o >r n*rH nQ>t -O 
Nfor^cMn'Oc\i>rin.-H \jcooM/M^^<f Ln^co^o^-Hf^oost o 
,HsO— ‘>;rrHLnc\i>oof^«— ir^r-Hajpg ornr^vtoo vT o'roQ^mO'^ 
‘>r4vt"Tromc\lng^rHOO'J^C^«JGO.’^^NO'0^’-n'>r>rrn^rn^ 
ujrnoQmujnicom^-u ^cycNr*- rs4r^cN4r^c\)r^(\i"^«\jr^rvir^r\|.'^ 



U^sOc\lc^•Lnc^;Q^•J^(^!'J^L^f\l j>'-Org v^<j^(\iQ^ur\Psig>Lnr\jcou^^ 
cNrgc\icM(M(MAi(Mc\ic\immm^^mmmrnmmmmmmmNfst 



OOOOOOOOOOOCOOOOOOOOOOOOOOO 

ooooooooooooooooooooooooooo 

OOOOOOOOOOOOOCOOOOOOOOOOOGO 

ooooooooooooooooooooooooooo 

oococoooooooooooooooooooooo 

ooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooo 

(\|(Air^(Airvj(NC\|c\|c\IA|i\jrsjc\i (>j(Airgrg(NiNrsiCNic\jCN4(Nrsic\j(\j 



v0^rom<?cMrgr^r^inu>mm'^vO^O*-^^^^^oo'umf^ 

Lf^mf-4>^•o^rHauno>^•moovj- o^-o^OLf^N0 vj-mcM vj-vj- or^ Ajcn 

CO vO (M ^ o m m CM LH ^ LTk vj - '"0 o vj- in 00 rH rH vO 

Lnu'in-r Ovj-f^)mminm'-Hr^ vr^rmco :x5NrfMsor^o>ru^m^ 
CO o 00 ON no Aj rH m o I M m u' O' cr* m CM v> <3 nO <3 m nO nt 

>4“ ,-H m vo --H CM rH r-i vo 00 o CM ^ o c^ cjN vO o^ sO ro 'n ^ m 

OrHrHCMcnmr^o^iJ'NO ir^ :^o^o«— 

*-H CM ro sQ r*^ CT' i-H CO -0 00 *— i r*^ c) 

i-H rH CM CM CM m m cn 






ooooooooooooooooooooooooooo 

<M vt nO CO o AJ vj- vT 'O CM >r «— f o CT' cj' >• CM^ 00 Q'' CM ON O *— f 
r^mmr^ocM<i-Nf <f c^^^m^Or-^o<)c^<^o or^sCvO^mco 

m CM r-t o o o^ oo <m oo o o m r^ o m *-H nT m o ^ CJN o o o A) c\j CM 
ooooccT'O'cM NrrHsoincMc\ior^mmmNrcMoc\iUN>r voco 
ON m m o CO o ^ CM ^ c^N in GO m m m CO c?N 00 m m 

mcM^r-»ooNoo^mm«-Hc^^omoNmr-»sQr-i o— • 
m QN m ^ m CMn ^ vO CM CO v^- o vO ^ ^ cx) o m ^ nO CM m 
00 o CM m m nO cx> o ^ m vt vO 00 cjN r-^ CM vj- m ON o CM m m ^o 00 
mm nO >0 sO' 0>0'0 ^•^^f^^^r^r^^-oococDcoacDcoc 7 Nc^o^oN octn 



sUrs|oo>T r-f»^mON sOiNuj>Tr-ii"*»n)mmrsjuj>TOi^r«^ONm rHOj 

r^vO'^mcMOONp^ ommcMrHONcovomNt Ajf-Hocor^m^ m*-* 
m m m m m m vj- vt nj- nt vt m m m m m m ro m CM Ai CM CM CM CM 

0N0'0N0NON0NC^ONC^C^Q^0^(7^(J^Q^g^^0NQ^Q^Q^Q^g^g^0^0^Q^ 

m Ai i-H o cjN GO r* so m nt c^ ) CM »H o ON CO nu m >T m Ai ^ o ON oo 
00 o CM vj- m O' m m ON rH m ^ ^ GO o CM ^ 4 • so CO o CM m m 

r^r^r^GocoGOGocooN ononononooooo«— irH— ir-H-H 

f— i r-^*— ♦ i-H f— I *— -♦ i-H f — 1 










00 








<1 








OJ 


^m<fo 








r-^mcj> 0 






h-* 


CM 0 0 




nT 


u. 


Ai^ CMP*» 






•w 


ON m ■ M CO 




X 


• 


• t • t 




a 


• 


GO n Mco 






t 


rH'Mmm 






• 








2: 








X 






















LU 


X 






CQ 








2: 


oc: 


ococ 




3 


0 


0000 




7 Z 


X 


0000 








0000 






H* 


0000 




'X 


X 


oroom 




oO 


•W 


• • • • 






• 


0000 




< 


f 


0003 






• 


ooco 




< 




M-M-vt -r 




U 




.MCMCgiM 








•M* -Ji- Si» 










.AJ 




H* 




00 X 




00 










OM“ 00 > 


uOLJJCM 




LU 


mmr^o 


LUOO • 






^ >0 vOC^ 


1— O 




h- 


r^m'O-H 


z 




LU 


(MUNCNim 


LUOh- 






1—1 fA mfA 






• 


• • • • 


I- 4 U 0 nT 




• 


ONQ Aim 


oOC/^XCO 




• 


mr^o^ 


oOh-iO I 




• 


M-^-nm 


^-< 3 :ujaN 




X 




21 *--• 




> 




LUOO 1 








lu 2 :oon 


0 






oOi -*— 1 


CM 


X 




—•-JO. 


• 


K— 






0 


OC 


0000 


(XOOh- 




a 


AIOOO 


o< 2 : 




X 




rQ ^ 






mmmm 








OAIM-CU 


CJ 5 




X 


AiOCOvO 






<w 


• • • • 




II 


• 


sO^mo 




> 


• 


oo>r ONm 




0 


• 


CJ'rHCMvt 






X 


0000 




UJ 


X 


r-H r— Ir — 1 




3 








c^ 








LU 


0 






cx. 


UJ 






u. 


Ui 


>TONum 








ocj'r^^ 




(X 


• 


CM •— 




OJ 


• 


(J> (JN(JN(JN 






• 


A?m>rm 






t 


ONr-imm 




•—1 


• 


• f • t 




X 


t 


rHAICMA) 




CQ 


UJ 


1-^ f— f f-H r-H 






X 






•li* 


*— • 








1— 













138 



(\ih-CMn>or^ ^iAO<Naoa^O'«o o -^in^aDvOOa>rn'-<'-n 7>oo(\iOvt rnf^Lrka>rO(\i ^co ^'N 

Osoor^^inog '0^r^r^rs.(\i‘TD(\g ooomLr^O^'-^^o^\Jr^L^NtP^C7^^^0^^^•-^ 

oa>cr iDaDf^f^sO'0’-nLn-^'Trnro(M(M(NaDin«--iGo<ror^it^aNsO(\i a)»r^r-HoQ'TorN.roa^inc\ico <ro O'^ 

(\|sO^'^*-*‘0'-H'^>^NOrHv0^vgrHvUrHvOOi^^^U>^^rr)r^r\|p»f-i o — *100 mu> vT JJ r^i oo nU 
u^r-^GONt'Hr^NtOf^roo vOroQN o^MCMncMooiArnr^^tor^^no Orna> 0(\ia>»n.-HCO'4'^f^Nf op^^OOvO ^ 



iACNjooirN(\icoin'NaDunosj3QLnrHooinrHa3inrH JOLn^u3inrHGOunrHaD>^**-H'Tj-^f-Hoo-^»-H JO><rrH 
Ntu^u^'«op^f^ooc;>'jNOr-^,-H<\irnro ioa>a^o^r-i(M r^i^n <f Lnmvor^f^oDa> x\s\ 

lALoa^LniALPiLninin^o o q^o OvO-o^'O'O^O^o 






OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOCOO 
OOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOO <=50000000000000000000000000000 0000 

oooooooooooooooooooooooooooooooooooooooooooooooo 

oooooooooooooooooooooooooooooooooooooooooooooooo 

oooooooooooooooooooooooooooooooooooooooooooooooo 



OOOOOOOOOOOOOOO 

ooooooooooooooo 

OOOOOOOOOOOOOOO 



(\JfNJ (N (Njrg (\J (N tN C\J (Nl OsJ CXI (N r\i c\l 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
>4' ^ ^ ^ ^ ^ '4*'^ 

c \l CN t Si c ^4 rvj (xj I Nj ( \j (xj (xj (XI (xj cxj (xj (N (XJ c N4 cxj (XJ (xj CXI CXI CXI rsj r\i ( \i c \j (xj (xj c xj r\i CN cxj 



00n*>rorvj.H'Ts0>0c-ia0tJ0Orna>OOOOOOOOOOOOOOOC:)OOOOOOOOOOOOOOOOO 
h«* CXJ vt lA O vt ux CXJ O vt ^ 00 O CNJ in ^ ^ 'O r- o ux ^ r-H st r-H UX rH CO UX .--I rO O 00 in O *--1 O' Nt ’-Pi rsj o 

vOh^ror^a>'-H(^aMnvOcoOvO>t'4’ uxr^ ^^rO'-i'Orom—HcxiuxNOAjnx ajp^^coo AJ(7^.-^cooo'-^^M<MsJ■ .— lor^O 
Nru>r^oOfHNT cxjroc^) 'UaouXf-HN^or^nX'^'-^rO'Tr^nx>t*<xia>(^aonX'^'--i'OU>oa^OP^ 30 >r .-h.-hn^-cnjp^ cxjp^o^ux 
s^rHp«-.-ivr Nrc\ip^o>p^r-i^sO*Acn sOoorr)ro^nx^ooux Nra>u>ux<inxinroaop^coinuX'Tnx<^'00(Xiin'TOO 

OcxJfX4cxJo^-Of^ocxlOAJc^uxa^ cxjro'O'-^'^Ajini^r-uxpjr^'-HvtininoOLncjNrHOnxh^ X)cxjinvCr-H a^^-cxl^^ 

invCP^oa^a'00'--^'-H*--‘'HOO'J'c^oor^'0^t'p)'-^a^r-innxo^uxc\iv;NNonxa>.ncxiaor<XP^OcxjfHaDnx 'sj-rno*— • 
^0 vj' <N ux 03 rH in CO rH -r r- o o 'O <x) o o o c> .-H o rn ux 00 •"-! n 1 vO a> rH >4" ON (XI -r r- CT^ ^ (XI nt ux ' o vO 

ininvC o^^^^^^^ooDooa^c^a^a^ ooo^'-H'--i'--i(xicxj(xjnxrnOnX'^"^^^LnininLn^'0'0^r^f^i^r^(^r^f^ 

r— ( r-H r-H t—H r-H t—H *“H r— < r— I t-H r— ^ •— J rH f-H *“H t-H f-H t—H r— 4 t—H r— < »~H f-H f-H t-H f-H r-^ f-H »— < t-H r-H 



ooooooooooooooooooooooooooooooooocoooooooooooooo 
ooooooooooooooooooooooooooooooooooooooooooaoooc-'o 
.-H ^ cxj o o ^3 '-H o o vAj rH 03 o 03 r-H cn (XI r- cxj sO o o ^ (N rH o <xj nx tn .--I st r-i CXI CXI -n I CXI rH r- sO 

CD CXI CD in ux 00 rn o ^ 1 ^ O nJ- rH in CJ> o CJ> 1 ^^ p* ocxi rH 00 ux rHCJNOrHCNP^ CXI f^ocxv^ CO oajcjn'O O' sOrncNcn 
r^r^(7'vOrnr^rHcxiv^cxicxiu^p-rHNO p^cDinrncxiin'-^r^'TiAoocxiNO'4“<ir-ooNOinm'TOinr-sO^ >0(^03 lhop^-h 
in'4'rnrnromvtuX'Oooocxiin7^cxi ^oouxouxoo^^^^^(J^^O(Xla>'0^^|Oo3^o^cxl,HOOrHcxl(x|.-^^^ rHcxico^ux 

lnouxOlnouxolPO'OrH^o•--^^-c\|oO(r^(3>-rolP'-^'0(Xl^-^xa^>.f ONOcN(^roc7>inrHr-roc>inrHr-cxia3ror^cx 
0'0«-<r^cxia3nx(3^'4"OuxrHvO(Nr-roOstc3^LPi.-HvOcxir-rtxoNj-asin'-H<?cxir^rno3NrotnfHNOcxioorna^ '4’Oux-^ 
>0 c^ o cNj rn in (X) o ^ rn vt oo (3^ o CXI ro tn 03 o rn vt >o (3^ 'H (XI ^4“ ^ 00 o CXI nx ux sO o (jN .-H CXI vO 
OOO— irHrH,H.H rH CXI (XI CXI (XI cN CXI CXI rorom mm rOvt -4* '4* <^Nh^<hux in ■nLPunicxvO'OvO'O 'O ^ or^P^r^r^P^^*- 

rH rH rH fH fH rH f—H rH rH *H *H rH rH rH fH rH rHfH fH rH*H rH f-H rH ^H f-H rH *H *H r-H ^H rH rH f-H rH rH fH rH f-H rH f-H rH ^H rH rH 



cj'in *— icdnx c^socxcnux-Hr^NT OnD tNU>uxNrou^rHr^(xiojNru^in-HsucNr^mu^ v^O'DrHr^rsjou >Tc^in rHvocxir-* 
N^nxcxioc7>cDsOLnm(XirHascor^in '4"cxi.— imnX(xicxirHrHooc7>(3>(3>a3c0P^p^'O O'Ominvt^nxmcxicN cN'-h— lO 

rHrHiHrHOOOOOoOc^C^C^c^ (3^0^ (3^01^ OLnNtrOcxirHO'OOP^ vOUX'4“m(N.HO(3^ 001^ hOUX strOcxj rHO (3^0 

(nO'C3>a'Q^(3^(3^cPOO>^(X)ooaoo3CD03oocD^J003CDo3a3ooaop^r-r^f^r«»p^r^(^(^(^NO'0'0'OO^^DvO <J>oinux 
cN-HO<3^aor^vOLPi^mcxi'-HO(POD ^»^Dux>r ni(xjrHoc3>cDr^'Dux 'Tm(xi—<ocrcur^NOin^m<xi-Hoc3' cDr^sO^> 
r«» ON rH CXI vO 00 o CXI st- sC o o rH m ux s3^ rH m in (3^ o CXI 'O 00 o CXI vO 00 (3> rH fo in O' rH m ■ n CO o Aj >4- o 

c\ic\imrnmrnm'T-4’'4“^N^uxinin mminvo -o vOP^ p^ p^p^ 03 0003^000 03 (3>(jNa> o' O' oooocr rHrHrHrH 

rH fH rH iH rH rH ,H rH iH iH rH rH »H ,H »H iH »H 1 -H ,H rH ,H *-H rH rH rH rH rH rH iH rH iH rH rH ,H rH iH rH I >4 ( \4 rsj I \4 rsj I ^J I N4 rsj ^ NJ 






139 



LT»OO>r<rUNU'rr|-T'Ta0U'^ 

OOoorgrH 

sO GO o ‘-n -X) CM ’ O UA ' 7 > <M 

v/'>r^’'naon)r^tNr^*-MNgoLn 

^ CM CO in rH GO -r rH sr o 



, vTrHr^N^'rHf^^ 
sOr*^r^oooNa^O.-Hi-i«^jvr>rONf 
r^ r^ ^. 00 CO CO ‘CO 00 00 JO 






ooooooooooooo 

QOOOOOOOOOOQO 

OQQQOOQOOOOOQ 

OOOOOOOOOOOOO 

ooooooooooooo 

ooooooooooooo 

• •••••«#••••• 

ooooooooooooo 

ooooooooooooo 

ooooooooooooo 

(^J Osl fNJ CNJ Cvl ( N4 <^J eg (N c\j c\l rsj Osl 



UJ 




rnr^ ijrsjc\jtMr**»'^cNjc\i ^vur^rH^sO 4jo 

lTi CO vO o >r <M m o —I -A >r CO o o o 

QNst-OrHv^NOp-<‘‘^xoLn xo^r^^wTiO 
rHOOvf r-nr^roo O^CMn— 4CO-4‘Or^ 'OO 
ONru^>rGunvcorvjr^f-4<jr-4u>o'-ny''-r 
OO^'^u^Gsjooun^co >?r-^rv.^QOr>w^ 



— ir^vTOr^vt-of^v^o>--ror^^o.‘^ ^ 
LaLO<Jf^r^co jNCJ'Or-H^cMroO^-^vO o 
00C0c0C0a0a0C0a03^Oa>0>0^J^C^a>?'C^ 






oooooooooocooooooo 

QOOOOOOOQQOOQOOOOO 

OOOOOOQOOOOOOOOOOO 

ooooooocoooooooooo 

OOOOOOOOOOOOOOOOCO 

oooooooooooooooooo 

• •••#••«•••••••••§ 

OOOOOOOOOOOOOOOOOO 

ooooooooocoooooooo 

OOOOOOOOOOOOOOOOOO 
c>40sjrsjc\irs4(\|cNj(Nj,^'.N c\|f\jc\jc\jc\irgrsji\i 



ooooooooooooo 
00 a> ocNjrH ooor^ rn 
rsj >r 00 -H O a> 00 LH —I ro 00 

fs^^^rnoosQ^T),— i( 7 >otnoso 
O CO rn •-< m vj> o ro O rn o> o sr 
^ vfin 00 vf 00 rsj vO r^ 

#•#•##••••••• 

Of^osjLn>o^\T> 7 'rosOoooor^ 

nO nO LH nT ‘'NO o inro .-H 

f^ r**» >o >o >o o 

rH f-H rH 1—4 r-H r-H rH r-H rH rH i-H *— 4 rH 



ooooooooooooo 

OOOOOOOOOOOOO 

CN ^ 1*^ i-H m rn 00 u^ro ‘N CN 

O rn O' o fN sO vT og !^ m u“> 

.-H o og o CM >r >r o o rn o> 00 cn 

o>tOvfsor^gD 

#••••##••#•#• 

sO ^ LH CJ> *-4 LH 0> CM m 00 «-4 

>0 CM (M 00 ro o 't' O cn o cn rH 
O <N ro LH 'O CO O rH (M >0 O 

aooocooooocococ7^oa'oa>o 

rH 1—4 rH rH rH^HrH *^rH *— 4 rH 



n 1 v/» o vO ^ r^ rn o vT y> u > ^ 

o o o O' 00 00 'O >OLn in in 

LH ^ cN rH o O' 00 >o in 

in LH LH in in LH cn nT > 5 " ^ >r >r >r 

-T ro CM rH o O ' 00 go u ^ <r rn rg 
ooOvN'^' Of^O'*— •rn^r^O' •— I 
#••#•••••#••• 

rH(M(MCNrMCNCMrni^ ^Oir^rO'^T 
cmcmcmcmcmcmcmcmcmcmcmcncm 






rsi 




H* 


C-0 X 










<5 


cymjcM 




LU 


LUC>0 • 


^ o 




►- 


2: 




X 


LUQH- 






-JHI< 




t 


»hoo -r 




t 


O0t>0 2:a0 




• 


c>0»hO I 




• 


ih^LUO' 






s: -H 




>- 


UJI^O 1 


LU^OO' 


o 




-J 


CM 


X 


►hXO- 


• 


H- 




O 


(X 


a:c^l^ 




a 


o<3 




X 


CQ >H 


-J 










X 




M 


• 




> 


f 




U 


• 




5 

3 


XM 




CS 






lU 


LJ 




(X. 


X 




X 


OO 




of 


• 




LU 


• 






• 

• 




»H 


t 




X 


• 




QJ 


UJ 






•H 






h- 



oooooooooooooooooo 
ooo'r^c^f^ J'go^o^oa'o^•—^ ogo^-^M cn 
oo^^•f^^•c^— tgDNOoo>r>fO'cogo^a'Lno 
CO rH CM 00 >T o rH 00 CO in • o CO m o >T O' 

vT ro m O' 00 >r oo nJ- CM og re 1 rH <M CM 00 CO 00 CM 

coo^-Hvi“4*cMoo>^a'rn Of^ ooggD x)o 



•-nrno'LaOLnO'4*0'rOaorggoO-rr^C 4“ 

0 'f^v^•CMO^•g^cM( 7 '^•^^’CNC^^^>t'^ 0 ' o 

mu^LnLnLnvt >t>^cr^‘^ cn on CM CM '.N CM rH ^ 

rH rH pH iH iH rH *H fH rH rH iH rH *H »H »H *H rH rH 






OOOOOOOOOOOOOOOOOO 

ooooooocoooooooooo 

O' 00 CM LH LH gD rH <• -n H O' 00 »-4 CM nT <C ^M 

o <J' CM »H CM ro CO m >1 GO rH c;^ on rH go o c^ 

sO 00 ^ vO >r ^ GO CM CM r* n- cr> ro CO go 00 

OO v^“00 H inou^ o gD ro Or^LO ro eg 

>rr^G'CM vi“goG'«-<''J'gDa'«H>4-r^a\rMin oo 
sO rH o CM CM m 00 ro 00 >r (?' nj- O' L o o LH 

ocMcnin -oooo'rHCMvf Lnr^oooHroLn vO 
OOOO QO o H rH H H .H^ rg (M r\J CM rg 
CM CMCM CM CMCM CM CMCM CM CM CM CM CM CM CM CNJ CM 



gj CM OO n } cj>>T o gj 00 vT ocn rH g^ CM 
>r >r rn (MCM CM «h,ho o (7' O' O ' 00 CO 
m CM *H o O ' 00 gD LH ro ^ CO (o^ 00 sO m 
^ vf >r ^ rn rn cr> rn corn 1 rn ro CM CM CM CM CM 
Hou'oor^gjtnvrmcM'Hocj'aor^Nomgr 
c^mgDoooogvi- gDcoocM>4“Lnr^c7'Hroin 

Nr>T'g^ininLnLn o vQgo -0 ogon-n*'^ 

CM CMCM CM CMCM CM CM CM i \i < M CM CM CM CM c \J C\J 4 N4 






140 



rOf-HLn^oorMO'4' 

(Mf^ rH -O 3^ ^ ^ 

>0 rsj 00 in 1^ nJ- o 
n ) CO < r»» (\J 'O ^ 

^ 0 fN 3^ m ^ a;) ^ 

Of^<^Ol^(nOr^ 
fs.f^ -OO O' 0> o ^ 
ONoa^O'Oooo 






oooooooo 

OC.OOOOOO 

oooooooo 

oooooooo 

oooooooo 

oooooooo 

oooooooo 

oooooooo 

oooooooo 



OsiCvjfNCNjrsJrsjrsjcN 
^ ^ ^ ^ ^ 



OOOOOOU>0 
mm o sf o rH Lo 
rsjmaoO'oocM^oo 
(NCMCOmoor^CMm 
vjQsOOsumcnooNr 
rsjGO— i^mOf^^Nj 

f^omof^r^oso 
m <-1 00 -o m »-H o> 00 

rHfHOCOOOO 






oooooooo 
oooooooo 
r^r^o^mr^ omrg 
f-H m m p - 00 m (Nj >T 
N<J>r Q 0 CM.-Ha 0 OfN 
rsjmmof^o^m 

fHNTP^rH>taoc\if^ 
,-HsO c\jr^ m CO 

CO as ^ CM m oD 
cMrsjmmmmmm 

rg CM fM CM CM CM CM CM 
^ ^ ^ 



oj m cjMn o vO n* 
sO^mm n^'Tm 
NtmcM'-Hoo^oof^ 
CMCM CM CM CM ^ rH f-< 

m CM o u' 00 ^ 

fs.o> nO CO o 

««f**f«* 

rococo 00 00 ( 30 ( 7 ' 
CMCMCNCMCMCMCMCM 







141 



APPENDI X 









a 
















Z LU 
















a 0 
















LO z 
















< LU 






00 










LU XX 


00 <y) 




m 










X LUX 


^ UJUJ 03 




0 










za 


0 -^— I 






UJ 








^ zo 


UJ 's.N^ -^<-0 1 






0 










00 QJ oOJDt— 




X-^ 


0 








Z -JOO 


<lu COJU. 




o^- 


►— 




■M- 




0 < cO*-^ 


H- a: : 3 oo_)'->-> 




X 


1-^-^ 'U. 












xoo 


0— 










1 — <XcO 


'-2 a </ 3 oo 


Q<OJ 


< 


-JLU 








<QOX 


QoO -H^UJt— 


XX 


lulu 


<^- 0 Z 








QZ LU— • 


oOn-iUJ t— UJ _)2 


LU-^W< 


-1 


^< 




*> 




LU— fO ^ 


ujt— >-i <0(o:uj 


0 h- 




— h-* X 




*»• 




:>XLuao 


— <l- cx:X'D'^ 


ZX LU 


<00 


XX '>0 








<X^h- 


UJQU.O 


< — ^ CQ 


OLO 




LU 






00 LU< X 


►^ujo ju. s: 


X -J 




•» 


X 








0 JO UJ 0 


ooor <00 


X 


->Q 


0 


i¥ 




<y) LU— • 


LJUJJ sJvji->iO 


LU X<OJ 


1 — 


- 2 Lh-X, 


H- 






H-uuoi-iX 


_IOUJ 


U.Q —I^OZU. 




< 




< 


LUI— — ) 0 ^ 


UJO> <Z<S 


<^w 


00 


0X1 






> 


tyo<<a 


>< <^<t^ 


— ^ 0 




ulOOi 


OJ 


i¥ 


X 


0 


a. x^>"XQ 


LJLU XLU 


^' 0 '^^— LJ-J 


Z 




UU 


^—»o<< 


XX< <>-LJXUUt— - 


<XLU(y) 


uuot 



LU 

2: 

U 

< 

QC 

O 

o 

a: 

a, 

2: 

u 



2: 

HI 

2: 

<t 



-W* 

*»• 

i ¥ 

$ 

•«• 

-M- 

*«• 

*«• 

■{> 

i ¥ 



^H-u: 302 : 
Q 2 <cl^--»lulu 
^ ►-H -> h- H-f ^ UO O 
U CX -5 ^< 1 ^ 
02 LU 00 <X< 
LUIDI— h-l— CLO: 

I*h-iC 3 H-ULUUJ 
Z< LUOXX 



<<-i -irXOQoTQC^ 
lulu: 3 = xocto^^o: j lu 
zzo ocxLuo: < o 

h-»h-i^ ZLU<iUJOO h- ^ 
<< <LU H- < 
0-1 < X 

0000 00 00 O 0 <v 0 O O 

LU ( 

XXX XXQX<= = 0= LL 



:r uj<ujo x< 
< — IZ I ZLU^lX 

uj^ 3 s:< 5 -iz 
X 00>X-H> •* 
1— OOil -OOOQQ 
<= <QX 
Q. a^^LLH-»0CQ 
— lOocTOXiuX 



— »XI— XOO 1 — 


<<< 


<< < 




OH- 


< X <0 


OOLU > 




- X 


LU 


X 


q:xxu 3 _j 


LULU X CO 0 < 0000 


>->> 


>>|— >LU 




LUO 


uu^- 1 LU< 2 U. 


^U 


OQO 


QOXO^ 


0 


h— — 


h— Oj X H~ H— ^ J 


-•XOO-IQCUJUJ 


000 


00 — 00 


— 


< 0 


<<'^<XUJ< 


1 — •-•OXlL<u 0 t -0 


CO 03 03 (— 03 03 J 03 UJ 


1 — < 


XX 


_IUJ— cil— XX 



o 

^ UJZ 

LJ Ui 00 »^OC 
uu a. LJr-<u^>-v»,u- 
h- ►^h-a.Li.cor— U.CJ 

z H-aozocLZo- 

o 

o 



00 

o 

►-1 

X 

< 

z 

V 

Q 

UJ 






tx o 

z 00 

< z> 

>• 000 

I— < •- 

O KQ LUQ H- 

Q cXQ >X<X Q 

j: XX o-> < 

HO- -XLU 

h- H- 1 — <OX<^LU 

CO CXQ < 1 — KH- H-LUCQ 

Q hQ ZUJ— • -LUO - 

> H-CI -XQ.I— CQi-HH- 

X -XX HfNj -O -OOQ 

-h- ^ -<I 

lLJ->-0J H— 1 ^— lOU <3,0. 

-CJ -LJU) - H<l-L<lX— »0J— l<l— i>-2. 
03 XXXX—J— JXCDX<<<OLUXX 



a 

o 

X 



uu 

Q 

X 



X 

XU-^>- 



rNJ 



0 


zx 


Q 


<00 


X 


X 


> 


00 - 


•k 


-(M 


J— • 


QQ 


LJ 


XX 


LJ 


LJLJ 


Xh-XX 


x>oo 



142 



















X 3 






















O 00 X 




Q O 


















3 N, 


3 


<3 


> 






00 










3 03 


X 


ocoo: — 


1— 






h- 


o 








X 3 30 




^w<oX 


»— t 








3-^ 








3 


3 


33‘— • 


> 






3: 


QO 






X 


— • 300 


O 


33O00 


< 






•— » 


^LU 








3: X033 


> 


3 3O^0C 


cd 








Q 








o— » 




t-H < 30 


LD 








lO 






3 


a: 3033 


o 


OOOOQ33 








OX 


X 






3-^ 3 


X Ci^oOOO 


3 


oOOX^O 


a 






LUI- 


OoO 






<00-'—' 


•»-%X-tQQ 




.--1^3 3 


H- 




< 


o--» 


-^X 






1— • 300 


o:3 •►x 


X 










— 3 


►-0 






XO300 


>3X XX 


3 


o:o 


LU 




H 




o»^ 


o 






-^0300 


t— • 


5;X3— »> 




< 


q: 


0000 


3K- 


o 




X 


0^ 3q^»— tH-f 




O 03 33 


Q 


LU 


LU 


XX 


30 






H-I0O3 


X3Q: 233 




<3 




Qc: 


X 


OO 


3lU 


1— 




0^333 


^3 V '--f'— » 


3 


3 3 *>0 


U 


<t 






33 


a: 


00 


axoo: 


•— » »3oO0O 


o 


33 X 


LU 


00 




l-H 


03 


s 


3h^ 


x<ta: 2 


300X OQO 


3 


33333 


o 




LL 


OO 


3 




3X 


< 


300030.3 




33^>LU3 


o 




a 


LULU-^ 


30 


X 


03 


QX33^ 


0--»3 




O 0 > 


< 


•-1LU 




-lOOO 


3 




Zh- ajh-ojaiocLULicc 


3-^ 


CX 'X3 3 






00 


u.u.Luu:o 


►— f 


^^o 


<o:li.qu.< xo<< — 


LUO<<:*XLU 


•k 


O 


1— • 


LUUUQH-O 






<OdC^ 


H*l— QQI— JLUH*I— — <_l 


00 


X *— »2 


o 




xq: 


< 


<3 


-ILU < 


.QiU.>.<<u.a;oo 


3 »— f 


oo<X 


LU 


3 = 




LJI— 


OOO 




L/)300CX-233CX3^ 


<X^UO<^XOO 


<LU 


LULL 


LJ 


3300X0 


oa: 


OO 3 


0X3 3-H •— » 


33^33300 


:sa: 


Q^LU 


O 


003 




O0 3O 


3o:q 


--t^333Q030333 


3 


30>-^ 


< 


30 


QC 


QCo:— • 


QOI— 


X o:oo 


OOO 


1— <X<<LUOOLUUJLUai>- 


• •CXXX 


•• 


oooxu. 


1— }— 33 ►-* 


•— »(XQC3 


003^ 


QCOOZI— XU.aZ_IU3JQ< 


>> 




<y) i-H 


> U.J^.i£Q.h-QO 


< LUUJ _J 00 1— < Z QC 


LU 2*— • • 


Q<13(X3 3 0 03 33 -^3 


x:z>Luo 


QOOOO.—fUJX 


QH- _ll— Q>UJLU 


>QQu.Qll<X><<< <LUQ JO<Q 


O QC 00 X 


oo<xi-o 


luqc:<qq. loh* 


—•QCOQCO O 1— 1— t—oCLULUai 


ir—iQ-xi- <00 


lO 


1— Sa>CLH*Q -J 


030 a 


h' LU 


Cl 


3X3 


UJ 00 


<x 


xo 


3X 


OOI- 


ZQujq^ 


3<OXOXX3^XXOO00 


«k ^ X 



3i •2OZUJ00Q0C: 

►-LU*— •> 3_J< 

'/>00QSQLU2k O ■-I 

<-03 <ooauo2: ssi- 

oOoT-H 

QiX— •>Lu^o^^-Q: <<x 

3I-<Q<-<SU.</)IJU (-1-^ 

o 



3cr:<Q^OQUJU. 
-hLUqCLU Xoi 
Q-3<l— 00<LUX 

o ixi Q. --I > > a; I— o 

I— oSZa:a:S_j|— 
300-1 LUUJO.^O 
< < O -J <-0O UL X 



oq:oooo^o— I— oouj lu 

:^uj ^ —(_j I— Hzxxoox 

<Oll— XI— Ooo< ♦ «luuUlu— 'OOO 
XLUl-'-'l— ^ uj_iaccjc.oooQQQ._iu. 
XOQCoOqCOOQI— uJOOXXQi<<X S 
00<0<OX<to: XX<<<LUUJQ QO 

o<ujcLLUQ.<at:'-'-i— cc u:i— X xoh-o 







Q 










3 








X 


QC 


3 












O 










3 








o 


3 


X 










fxl 


oc 










3 








3 


O 


3 










X 


•a 










1 








(X 


Q 












»— • 


X 


1—4 








1 1 








X 


X 


OX 


3 


3 


3 




•a 


o 


CQ 








t 3 








•a 


•a 


3 •* 


5: 


3 


3 




fNl 


Qo: 


<G0 








• O 








X 


QC 


X3 


o 


3X 


X 




fNl 


03 


3< 








30 








o 


3 


•-X 


3 


3X 


< 




•— 1 


cX— 1 


003 








3Q 








3 


O 


X3 


o 


<33 


cC 




•a 


•a< 


300 








1 3 






3qc: 


0^ 


Q 


OO 


tX 


3 3^ 


3 




>-X3 •» 


^3 


3 




— tcj 


1 ^ 




o 


XX 


> 


> 


3>- 




33 » 


•a 


o 




-toe 


»-H *a 


a 


1 


^QCOC 


1 1 


3 


> 


•a «a 


•a 


•a 


> » 


XQX •rsl 


rsl 


•a 


1 3 


<3 


33 


3 


X 


>—•33 




O 


< 


3q: 


X 


ex 


•*330333<l 


< 


i- 


1 - 1 


•»3 




►— f 


1 ex 1 


3e/)or)033 


X 


•a 


^>- 


o 


3 


X^333 


1 *-OX 




•*v)U 1 


1 1 ^ 


LU3 


33 1 


a. 


1 <i 1 


1 1 1 1 


1 1 3 


<0. 


w 


•a «a 


LU 


3 


3 3 ^ 3 3 <3. <0. 


<3. 


3 1 


1 ox<a.3h- 


1 


3 


1 3 1 


1 1 1 1 


1 1 ^ 


3 




3CX 


Qc: 


Q 


30<3..-i:orj>-uU3 


OC 


23cXOOa3-H 


300 


QCOC 1 


3 


:^03 


Mil 


1 1 3 


•-H 


< 


XX 


X 


X 


xxo:Lt:3oox^ 


3 










O 








o 


























< 








o 



















143 



QO 

<'Ojoo 






►-H 




< 






ajuuLu 


OJ 




00 O 








00:2 < 


<XnC 




O ‘XI 


oOoOH- 


OJOO'^^U. 


V,N^OO X 


oOOOlu 


GlOX C3 




<‘Xio a: 


H- 


Q^OOOX 


ixirsix 


<w w 


^aoH- 


X— ct: 




Oh-^-a:ii::LU 




LULUUJ.-H^ 


Q<<UJ 


oOGQl-^X 


«-H>> 


V,00<x^ 


H-LUUJU. 


0>^<^OCQ^ 




LUOOU3»— « CQ 


>LUlU 


Q *-:>x 


LU UJ 






<<XLUO 


LUXX-:' 


OJQOJ UJ 


h-l-< 




QZ)3X 


O^00<OX 


xxxo 


CQ00Q2 CJ 




o> 1 



'NinIU.O COQ>-iOUJUL 



X < < o Ol 00 LU LU H - 2 O 
I— 00 < Qi q; ai LU X 

XXXOON, aiLUOZXI- 
Z I— LU O OI H- 1— Q. O I— 2 



QC o:h» < X j _) 3 Lu »-i 

rNi< < < q; < •-* >-H ct ai I— I a 

< uj Luo; u. u. a. a. Q a 







X 


LULU 


LULU LULU 


h- 




QQQCJ 


X 


LU'-iO 


0003: 


H-t 


'OoO'-^ 


oOh-ioO< 


X 


•— tQoO 


QoOOU 


00 


00 » 




•> 


^rsIM 


rsIXXiNl 


> 


INI<< 




H* 




COacjCJOruL 


OD— fL^ 


v-y v-j 'J.i LU 




H- ♦ 


00 — IOO«I,QC,X 


OOQOO 


Qooa_)u_oo 



BRMHR BURN-TriROUGH RANGE 

KNFAZ, KNEEL AZIMUTH AND ELEVATION NAVIGATION FILTER 

CONSTANTS 

















t-R- 
























ZiX-R* 






•k 
















co-» 


■R* UJ^-JJ- 






H* «k *k «k 
















1 ^ 


*«• Xh--R* 






z 
















O-rt- 


*R« UJ02^> 






0 
















*— 4'>> 


-R- X^^-i-R- 


UJ 




0 
















1 


H-oOLU'R* 


^si 




0 OOit^ 
















0>-«» 


i¥ 'R* 


< 




XOOCJ— • 


















•R. OOUJO^-R- 






•k «k «k «k 
















•«» 


^ — IXQ-R- 


z 
























•» 




















*«• 


■R* <Hi<-R‘ 






< 


















41* 000 a. 4f 


Z 




Xh-o^ 


















-R- Z)o4^ 


0 




OU'-n— 1 


















4(- tX 4V 


0 




» «k «k « 


















4<- Z 04^- 


0 






















4<-0<H-4i- 


X 




00 00 


















4<-»-'h- 4f 


«k 




H-oO 


















4^* h-<UJ4^- 


H* 




CL<X.CO^ 


















4^ <^LJI34i- 






Z2: »-»»-» 


















4^- ^ Q4<- 


a 


4V 4^ 


4 

4 

4 

4 


4f 45* 






2 




f-3 






4<- 3UJ -R- 


z 


4^ 


LU 


45. 4f 






Q 










4^- XXQ4i- 


•k 


45. 00 -R. 


h- M 


4f 45- 






*— • 






>• 




•R- ^f-UJ4> 




►^'R. 


0^ <1 


if if 






h- 




CX 


OJ 




4V00 h-4> 


X 


■R. Z-R* 


LJ»-»<IXX 


if if 






< 




UJ 






•R* XLU41- 


0 


4^ <45. 


ZX-1«-.Z 


4f 004f 








Z 


uu 


x: 




■R* UJUJ_|-R* 


•k 


4> ^-■R. 




if Xif 








00 




< 




-R* XXX-R- 




■R* 00 45. 




if UJif 






x: 


Z) 




CX 00 




»^^X-R- 


h- 


45* Z-R. 


z 


if h-if 




o 


>—♦ 




QO 


0 3 




Q4> 


X 


4> O-R. 


0 M < 


if LU45. 






00 


•» 


ae 






4> X00O4i* 


z 


4f 045- 


X— »xox 


4f Z4f 




H-1 






XUjrq 


(X •* 




-R- QLU 4i- 


•k 


■R. -R. 


LJX»— "-1OO 


4f <4f 






LU 


a 


0 <r 


xh-2: 




•R- X004<- 


z 


45. 00 45» 




if X4f 




00 




>00 


‘oO^C^ 


H'O 


-«• 


4f X»-'<*R' 


•k 


45. 04f 


CNJ 


4f *<45- 


o 






CQQi 


<c0 


XUJOO 




4f OXX4V 


X 


45. 04V 


z 


4f X4f 






00 


LU 


LUOO 


XI3X 


-«• 


4<- ^a: 4^* 


m 


4> UJ45- 


OM < 


4f 4f 


X 




00 


QCJ 


t 


OOUJLU 


-«• 


4f h-UJX-R- 


0 


45. Z4V 


»— XMXX 


4f H-4f 


H-f 


2: 


>— 1 


LU^ 


<H-< 


OXH* 




4^• 3h-34<- 


•k 


■R. <45. 


OX oO 


45. Z4f 


a 


<o:x 




DDO 


H* 




4<-OLUct:4i* 




4J. ^45. 




if *-«4f 




o:a 


< 


■j>a< 


SV XLU< 




4<- UJQ 4f 


•k 


45. ^-R. 


z 


if ^4f 


UJ 


(JU-LU 


^ <2: •* 


^ U^-JC 


-R- 


■R* X UJ4<- 




■R. UJ-R. 


»-» LJ 


4f 04f 


a. 


a 


00 


•»-ooa.*»-Q:o>-j^' ao: 


-»• 


4>LU -X4<- 


X 


45. O-R- 


^ X 


4f Mif 


a. 


cc 




2: 


Otxuj 


uu<^- 


-»• 


4f OOM-R- 


X 


45. 0045. 


z > a 


if Z4f 


< 


a. 


=3 


<tz 


^^Lua: 


XX 




4t- ^UJ ^ 


•k 


45. »-»45- 


^ >LUX 


if 04f 






QC 


q:u 


oo<llu 


CJ LU 


*R» 


■R* ^XZ4<- 


rn 


45. 


LUh-'-t’-tOj 


4f LUif 






0 




0 h— 


UJ 




4<- <^LU4> 


^X 


45. 45. 




if 4f 




t— » 




QC 


O.LU2 


h—X 




4V Xh-X-R- 


MX 


4V ••45. 


OJ 


4f ••if 




< 




< 


ou 


<xczq: 


*«• 


4V LU3^41- 


1 - 


45. M45. 


0 


4f Mif 




x: 


< 


CQ 


> x: 


-J Q 




•R* >a 4<- 


<M 


45. <45- 


UJ X 


4f X-R- 






0 




>h- 


00 0 


*«• 


4<- 0X045. 


wX 


45. M45. 


z X a 


4f M4f 






1— # 


a: 


<2: 


X ^ 


-g* 


45. CQ2T45- 


^X 


41. 45. 


»-• xox 


4f 4f 






h- 


Q 


^LU 


<l 




O-R- UJ^<-R. 


<L •. 


4> X** 


H-1 1— 1 


4f X>f 






a 


0 


x: 


X 


-R'X'frXoO ^ 


UJ«-H 


45. 045- 




4f 04f 






<i 






H- 


■R'LJ'R'H- h-'R- 


XX 


45. 045. 




4f O-R- 






h- 




cn 






X 


45. -I 45 * 


<x 


if — lif 










<L 






ff viaLX-H* 


1— 


If C1J.J^ 




if ujw 










a. 






•—X 


if if 




if if 










UJ 




OoOX-R- 


OUJ 


if Z4f 


z 


4f Zif 










Q 




*»• X-R- XoOQ-R- 


«— »o 


4f 045. 


o 


4f 04f 














■R^O'R'f—UJ 


^LU 


4f X45. 


z 


4f Zif 














-R- O-R* XLJqC-R- 


x^— 


if Z4f 


z 


if Zif 














-«■ X^ OLUO^J* 


2:2: 


45- 04f 


a 


if Qif 














sv 


X-R. OXLL45. 


*— 1»— ♦ 


4f 04f 


0 


if 04f 
















4> 






4f 4f 4f 4f 
















*«■ 


•R. 






















-»• 


45. 
























45- 











oooooooooooo 



oooooo 



ooooo 



145 











































•k «i 






























*«• 


















OL 


h- u. 






Xh-s: 








h-xo 


QUJ— lOQ 


*«• 




XULU 


'fcOU.-JZO 








X*— tZO<-^h- 






□QX>- 


QLS^a.a:oo> 






•k «fe «k 













































*«• 






















*«• •«• 


















X 




X o 


X o 


■>h 














*»- 




H* X 




a.iNi< 


< X 


4h ^ 


















U.2.v^ 




iN4<ii. 


o QC 




















^OUJ 




moxs; 


O Qu 




















XUJH- 




X02<0-<t— o 
















-w- 




t-OXX 




Q.</1iC'OQCt/)XQ. 






i¥ 














•• «k «fe 


^ o:^ 


























OJ* 




















-«• 






^ h-->> 


























OJ-»» 














































4 






^ <*#> 






















0 


> 




H-O 


H- 








• 








*«• 


« 


h- H* 




h* LU O 


o< 


















CN 


u,2::z 




<Q^ 


UJH- 


^ o:^ 
















II 






rsJh-XX 


OLUO 


-)h cx^ 
















< 


XLUO 


^ OJ-J> 


X-J<QlO"^X> 


■«• <*J> 
















Ql 


^>x 


^ o-M- 


Ql<0 


300 h-X 


















0 


•k »k »k 


^ x^ 






^ h-'»' 






00 








X 


0 




<-«• 






X-tt* 






UJ 








0 


0 




^ Q«»» 












0 










I — 1 X + 










h- 


o 


««• 


X 








h- 


1—1 h— 




-«* X-M- 






-«• X-Jh 


(M 




< 








<I 


0 h-X 




o*«- 








«k 




H-l 








0 


h- XO 












o 


-M- 


QC 








X 


H^O 






H-fxl 






o 




<l 








X 


Oh-OUO 


h-X 




UJ<X 




>k-«. 


m 




> 


LU 






i-H 


OQ *00 


031X0 




OOO 


< 










0 






00 


+ UJ 


UJOOUU 


*«• 


r-^XXO 


Oh- 




00 




0 


< 








— .UJO 


o:ujOH- 




XU_<rvlO'-'>h- 


•M* ^ 


h- 




0 


X 






0 


OX • II 


u-x>-x 




Q.O J^Q.t/1l/7X 


i¥ 


Q. 


•>> 




UL 








• 1— lUJ 




•«* 






^ o-«» 




*«• 




X 


Q0V>13: 




X 


•— *h- Xh- 


Nk 


-«» O-M- 


>k 










UJ 


c>0 


•-IQCOO 




< 


• II ^X 


X 


O'ft* 


u. 






H-1 




fvl 




^ox«>o 




X 


UJLUH- ^ 


X* 


i¥ OJ*>f 






■«• CUi^ 


'S 




»— 1 


0 




►—1 




•^-2.^0 










i¥ 






0 




xo jC 


X 


0 


• — »0UO 


X 


•ft* X*^ 


X 




^ X^ 


X 


i¥ 


< 




h -000 






<t h— *^Qu 


a 


^ o*»- 


o 




-»• 


o 






h- 






X 


Ql 




-«» 3;*W' 


i. 




•«■ X-«- 


2 : 




h- 




OO-J 


-J 




0 


2. 


^ X-M- 


i. 






35 ; 


*«- 


k-H 


0 


oox 


0 


0 




o 


O-M- 


X 




■W' o^ 


X 




X 


0 


<<< 


< 


UJ 


LU 


o 


^ O-Jf 


o 




o->> 


0 


-ft- 


k-H 


CL 


000 


0 


CD 








^ ^ -«i ^ ^ 






-n* 


























•f> 


’f¥ 








•f> 


CJ 

















































































o ooooo oooooo oooooooo OO OoOO ooo 



146 



FRCM MISSICN P ROFI LE/bUIDANC£, GENERATE NZC,PH1C 



*** GENERATE CONTROL MOVEMENTS: STBLTR, AILRON, RUDDER 



*«• 

««■ 

•>> 

H 

^ 4 









a 












4i- 






h— 














•—1 


















00 














1— *• 


















u 




3 










UJ 






















3 










2 : 






















< 














• 










00 


















03 




> 










LU 








0 














<l 










-C 




L/) 


















CC 










i— • 








CL 










a 




CC 










h— 




0 














•—1 




< 










3 




•—1 




X 




















- 




0 




h- 




3 






o 




•— t 














QC 




< 




3 






►—I 




00 




h— 








««• 






CC 














0 




CL 










h— 




LU 




3 










Q. 














3 




h— 




X 






UO 








LU 


0 








Q. 














o 




h* 




X 


in 








H- 














Q- 




LU 














3 




00 




X 










D 






0 








3 




00 




1— <1 






Q 




CL 






H- 


























< 




H-l 










CC 




Q. 




3 






< 




h— 






0 








< 




>- 




3 














< 


0 








3 




CQ 


0 


CQ 










QC 




h- 










3 






in 


<3. 






o 




< 




< 


H- 0 








CO 




0 




HH 










Q 




Q 


XQC • 






0 


< 




H- 




cc: 


*— ♦ 




H- 










LJ<lO 






►—1 


h- 


<1 




3 


<i 






U 




cc 




h— 


ZQ- 






h- 




CL 


X 


h- 


-> 


3 




2! 








0 


• LU II 






< 


3 


0 


LJ 














H- 




u 


H-QC 






3 






h- 


3 h— 


3 




H- 


LLI 






> 


Q. 


UCLH- 






3 


< 


00 


< 


Ooo 


00 


+ 0 


O 


-J 




LU 


< 




• X 






X 




h" 


CL 


LU 


< 


3 




•— I 


a 


CC 


Z 


Q 


1 13 






•— » 


< 


Q. 


h— 




X 


3— 


»— « 


c>0 


cri 


< 


H— 


LU 


I2!UOLU 


0 




00 


3 




00 




a 




Q- 


c/^ 


LU 


Q. 


0 


CC 


^<103 


f — 1 






Q. 




LU 


• X 




<a: • 


<l 


•— 1 


< 


Q. 


H- 


*-H 


UOCLZ 






LJ 


00 


H- 


H- 


3LU 


3 


LLiU 




s: 




< 




X 


LJ *-i 


o 




»— 1 


00 


3 




3 


X 


X3 






-U 




U 


c>J 


a- h-i 






2 : 


>— f 


u_ 


■n*o 


H— 


• r— 4 




LXI 




uu 


-J 


LU 






LU 


<3. 


3 


I— 


IT 






II LU 






<L 


J-' 


<5 


cx. 


U. LJ 


LJ 


3 






3 




II '/>•«■ 


3 


^NJ II 


O 


< 


O 


< 


0 




LJ 


0 


Z 


> 


LU 


3 


sv 


3-><. 


f— 


< 




a: 




QC 




lU 






•— » 


Q 








< 


333 




LU 




LU 




q: 










o 


3 


■JVoor^-W- 


CC 










Z 




LJ 








U 


J> 


3 


•fl* LU^^M* 


lU 


<X^<1 




LU 




LU 




H- 






0 




X 


<r 




h- 


333 




O 




0 










0 


LU 


►—1 


0 
































-rt- 


•ff 








-fr 










CJ 




LJ 


*«- 


ir 






•1^ 








-w- 










in 




0 








•If 




4f 




















*— ♦ 












•If 





O OOOO oooo OOOO OOOO O o OOOOOO oo oooo o 



147 



*** ITERATE THE BLINKER FREQUENCY 









i'f 


SI- 


























s> 


s> 






















SI- 


SI- 


SI- 






















SI- 


SI- 


SI- 






















SI- 


SI- 


• SI- 




«h » 




















SI- 


:s ts> 




X 




•k 




, » ^ 


•» » 








nos> 


SI- 


a:2si- 




X 


















1 s^ 


SI- 


-1^5 SI- 


LU 


3 




















Sf 


UJrs^SI- 




LJ 


















OSI- 


s^ 


CO s> 


< 


CXcOO*— » 


















1 > 


SI- 


UJS> 


LL 


» » 


















(^Sl- 


SI- 


a:S2->> 






X 






LU 










SI- 


SI- 


0<3SI- 








h- 




QH- 










SI- 


SI- 


LLo: ■* 


h- 


< 




o 




h-33 


lU 








SI- 


SI- 


O^SI- 


’Z. 


CL»-03 


<<rsj 


Q 




CDI— Q 


o 








sv 


SI- 


OOCX'S* 






0D'3X 


X 


> :rl 


a-ix 










SI- 


SI- 


h-orxsi- 


a 


» «k » 




X 


</)o^ci-0 


33 








SI- 


SI- 




o 




» » 


•k 


^ • 


t «k ^ 


» «k 








SI- 


s> 


OJCD SI- 


CL 


•y^oo 


















SI- 


SI- 


sil^ajsi- 






















SI- 


SI- 


LUl-OCi'fl' 


h- 


cx<^ 0 Q*-h 


















SI- 


s> 




-J 




















SI- 


SI- 


<<IXSI- 


a 


•k «b » « 


















s^ 


SI- 


H-h- SI- 




LU 


1— -j QiO 






h- ' 


f-H^ 








SI- 


SI- 


oo<a:sl- 




h- ^sJ 


ct:s LUQc: 






O H 


3 3 








s> 


SI- 


U3CJS> 


<l 


-J-H <l 


^CC u>-u 






<l LU 


XX 








Sl- 


Sl- 


h- ULSI- 


a. 


U^<IXLL 


<;<i>Qoo 




LU 


h- CO 


h-O 








Sl- 


Sl- 


s^ 


o 


XQ-— «•— * X 


>OZI5> 


h- 


x^ 


LU^X 


^LU 








Sl- 


Sl- 


UUOC^^SI- 








>3h-OCLCQXX 


<x 








Sl- 


Sl- 


SO^si- 


•L/} 




















Sl- 


s> 


i^^asi- 


I-' 


H- 2 


















SI- 


Sl- 


OXI^SI- 


a. 


Q ivl < 


















SI- 


Sl- 


-t l-SI- 




Q.»-tX JQ. 


















Sl- 


Sl- 


OOUJ— tSI- 






















s> 


Sl- 


OOXQSI- 


z. 




















Sl- 


Sl- 


<h-XSI- 


m, 


CVJ 


cC aid 
















Sl- 


Sl- 


asi- 






_) h-'j; 




< 


a 


r-H 








Sl- 


Sl- 


a^usi- 




orsj < 


-IH- 2:_IUJ 


< 


X 


<)- 










s> 


Sl- 


2^ Sl- 




h- XrsJLLCL 


0-J*^CQl/) 


h- 


X 


LLLJ 


— *x 








Sl- 


Sl- 


< USI- 


•» 


Qa:»— »H-,oo 


Q^<— )h- <vl 


LU 


OX-IOX 


x< 








Sl- 


Sl- 


0<Sf 








03>'OoO <CC> 


>'X 








s> 


Sl- 


OOLU^-HSf 


•k 


3: 














a 




SI- 


Sl- 


h- >s>h-SI- 


>T 


H-l U) 














h- 




s> 


S|> 


2^-tSI- 


X 




















sv 


SI- 


LU— IXSI- 


Q. 


X > 3 














LJ 




sv 


Sl- 


2:<‘-'si- 


•k 


— • >LUX 


















Sl- 




LU»-« si- 


n) 


u,H-— 


















Sl- 


SI- 


S^ 1— |^(y-)->l- 


— X 




















Sl- 


SI- 


s^ <h-iLUSI- 


rsJCL 


CM 


a:<2:x 










o 


— • 




Sl- 


SI- 


Sl- h-2rrNJSI- 


1 » 


Q 


xx^ox 








X 


t 


O 






Sl- t.0— 


<<N 


LU (X 




< 




h- 


u 


in 


t 






SI- USI- 


^x 


s: X o 




LL 




o 


1— Ih- 


+ 


o 




•9- 


^Sf 


Sl- <h-<SV 




H-I xox 


0.301 




X3X 


QX 






m 






*-• SI- 


^ h^a— SI- 


<3. •- 






<3.3aLJoa:cyx 


XQ. 


Of 


• -J 




SI- 


SI- 


SI- <Xh-SI- 


LU— * 














LU 


LUO, 




SI-LUSI-<S^Q ^S|» 


OCX 


V. 


V. 


V. 






X 


QC 


^UJ 






h- S^ 


a. 




LJ 


3 






LU 


u. 






Sf— <^7f 


1— 


>s 


"S 








V. 








S^l— S^U3Sfi^_|UJ-j^ 


•-•CX 














II 


LUQ 




SI- osi- 


s^ — tcooisi- 


OLU 


X 


X 


X 






X 




cC 




Sl-OSf << SI- 


H-io 


o 


o 


o 






o 


C3 




Q- 


SI- (XSI-OSI- ^-hhUSI- 


-JLU 




X 


X 






X 


LU 




UCJ 


si- cQsv usv 2 :q^l/)s^ 


CL^- 


2L 


X 


X 






X 


o: 


o-< 




SI- I^SI- ^Sl- 0<_|S|. 




o 


o 


o 






o 


LL 


f-iO 


t/)LU 


si-'y)si- 


ODS^ OXSI- 


»— « ►— f 


o 


o 


o 






o 








sv 


Sl- 


S^ SI- 




SI- SV SI- Sf 


SI- SI- SI- Sl- 


SI- SI- SI- SI- 


SI- SI- SI- 


SI- 








s> 


s^ 


SI- 


















C 




Sl- 


Sl- 


Sl- 






















Sl- 


Sl- 


Sl- 


















f-H 




Sl- 


Sl- 


Sl- 
















< 


u 


o 


ooo 


oooooooo 


oo 


o 


' o 


1 




o 





148 



















Si- Si- 




















Si- Si- 












*«• 








Si- Si- 




















Si- sv 




•k 


«k «k 


•k 












Si- s^ 












s> 








Si- Si- 




















Si- Si- 












s> 








Si- Sf. 












s> 








Si- sv 












s> 








S^ Si- 




o 


H> LL 


OC 












Si- Si- 




f-^LU 


00— isilulu 


XH-X 




s> 








Si- Si- 




o;uJ 


QUJ'— fOQ 


XO 




s> 








Si- Si- 




so. 


'TOOU.JZO 


ILU 












Si- Si- 




















Si- Si- 






Q.S'^Q.a:oo> 






S{. 








Si- «s> 




•» •» 








s> 








Si- xsi- 




















S^ Q Sf 












'M- 








Sf ^Sf 




















Sf ^Sf 




















Sf LJSf 












s^ 








Sf LUSf 




fH 


X O L4. o 


X 




s^- 








Sf Sf 




a: 


Q.fNl< < Z 


H- X 












Sf XSf 






fN<X^ L4 CC 














Sf -3Sf 




-IfH 


coolly: o cl 


•^OLU 




Si- 








Sf CXif 




Ql- 


XOZ<O-tl-0 


XujH- 




Si- 








Sf Sf 






o.oo:^oq:</)xq. 


oOXX 




Si- 








Sf XSf 












Si- 








Sf LJSf 


1—i 










Si- 








Sf <lSf 


-f 










Si- 








Sf LUSf 


H- 










Si- 








Sf Sf 


X 










Si- 








Sf QCSf 


X 










Si- 




<5 <5 




Sf USf 


X 


f— H 


(— _J 1— 


> 




Si- 




1 ►-» 




Sf U.Sf 


II 


a: 


1— LU(_> _J< 


h“ H- 




Si- 




\ x^ 




Sf Sf 


H- 


X 


<0>-t lJJ^— 


UUXX 




Si- 








Sf OSf 




u— * 


C\JH*3lX OUJO 






Si- 




(Nj og 




Sf lusf 




h-h— 




XUJO 




Si- 




Si- si- 




Sf xlSf 




Q.>- 


Q.<_l 3001— 2: 


00>-X 




Si- 




<Sf Si- < 




Sf •-•Sf 












Si- 




t— <rsj rsi»— t 




Sf -ISf 












Si- 




"SX x^ 




Sf <Sf 


Ln 










Si- 




*-^1-^ •— «rsj 




Sf — *Sf 


• 








0 


Si- 




ixl > IX 




Sf H-Sf 


0 








CNJ 


si- 




rsiixi t 




Sf -HSf 


• 










Si- 




CNi ►-ixi Si- Si- 




Sf XSf 


-^UJ 








0 


si- 


00 


Si- 1 ^ > Si-^ 


t 


Sf — 'Sf 


H- J5 




H-rsI 




0 


Si- 




Si- xs^ >• x> 


CL 


Sf Sf 


0 • 




LU<^ rsi 


h-X 


rO 


Si- 


X 


M x>- »-» x>- 


\ 


Sf LU-Jf 


• 


f— H 


OOQ < 


oxxo 




s^ 


< 


X »-H> X, 


X 


Sf COSf 


H-l- 


<-l 


•-hllXO (3^ 


UJO-JUJ 


00 


Si- 


h- 


t 1 II 


•— » 


Sf Sf 


OQ 


OK- 


XLL<i^O'^>-h- 


O^LUOH- 






00 


•-t 1 >- 1 ivl > >J 


— 1 


Sf asf 


OOl •- 


<IX> 


QlO^ZQ-LOooX 


IXX>-X 


Q. 


00 


X 


Q.IXJ >-cg fNi>* >-'X 


h- 


Sf H-'rt- 


Of- 










h- 


a 




QC 


Sf Sf 


II 




Xk 


Xk 


*X 


X 


0 


Si- > 1 ^»-»Si- 4- 


QC 


Sf 


0 H-O. 




u. 


X 




h— 




•S> XX-Jl* X|>-^X,XkX^ 




cx-f> 


• xo 






Xk 




VI 


UJ 


CJ ^ rs4 nsj rNj fNl ;K 


II 


Sf LU-H- 


V->CJ 












LU 


LU>;rNj:x;;»;>— iXkHHp^xi-^.^ 




Sf 


0 




:21 


X 


X 


LU 


h— 


f— li— f t-H »— -w ^ 1 — t 




Sf LUSf 


II II 1- 1 ) 0 




a 


0 


0 


— J 


ZD 






Sf 3lSf 


X X 




2 : 


X 


X 


•X 


Ql 


II II l| M il II II II II II II II 


X 


Sf <sf 


LU OH-< 




X 


X 


X 




X 




»— f 


Sf QCSf 


x<3.00 — 




0 


0 


0 




o 


.-i<CQOQLUU«OX'-^'^X 


-J 


Sf <Sf 


-^aoouL 




0 


0 


0 


ZD 


LJ 




Q. 


Sf CLSf 


f-OCLX'^ 






Si- ««• -«• 




0 








Sf 












LU 








Sf 












X 


Si- 






Sf 












LU 


Si- 






Sf 






0 


0 


0 


oooooo 


» 0 


' 00000 





i4y 



rvj 



00 

aj 

Q 

►— I 
00 







2 


o 




<— O 


• 




►-rg • 


o 






II 




>-i(m:s — 

CM 

CL^ fM-fV 














CM • 




<CM>> 






O-M- 






CM-W* 


o II OOLU 


O 






X 


CLZ 


<x^3ca: 


1— to 




H— ^ 


II ^ 


1— 


■fr CXI— o 


V^r-i 


^LU 


»— 1»— it^CX • 


OJ 


0J-> 


JOOV^INJ 


II OQ 


02 


00^ 


O 


1—4 




00 rH 




II II II II II 


H- 






CLO 


a 


1— oO 


ZQ 


50 

IOC C 






Q-CL*— • 


ooo 


x-^o 

h'-^lQOO 


CCCX,^ 


• • • 


H- I<HJJ • • 


-IXcX 


ooo 


CLXX O^ 


-JOJ JK 
wr— <1 


II II II 


II II II II II 


Ut UL ^ 

II II II 




< < 

h- 3: 


aaoc 


LJOO 

QQQ 

CLCJo: 


uu-H 3: 
XXX-M 
h-(X00 0-2 



«-H 




- |»-H 


a 




oOQ- 


o 


HH 


LUV. 


h- 


0.0 


Q^O 


-J 




JOO • 


< 


•—to 


oOLUO 




< 


O 


II 


l| 


II II 


rH 


<l< 


00 


s:a. 


UJ 






II 


II 


II II uu 


II 1— 


O H- 


Q 


Q 


oO O 


O 


<<i 


UJ<X<1 


h— 


<ILUU. 


Oh-h- 


3TX-J 


ooo 


•-HLUUJ 


>C>< 


<<<t 


oOXCQ 



O 



o o o o 



oo o 



o o 



o 



isy 



XT = >T1 

YT = Vll 

HT = »- T 1 

kA^GE = SGRTt ( XT-XM)**2+( YT-YM)^^2*(HT-ALTULE)« 



II II 



rn^r 

XX 

Q.Q. 



I ^ ^ 

r--si» > 

O^r -JV 

I ^ 9^ 

QN'fV 



a 

■M* x-^ 

^ LU-{> 



X 

•k 

J) 

=-U 

-J 

•ft 



•«• ■s-i^ I— 

11 - -rt- -I 

Q. 

•!> D-i* 

■«• -ll- LU 

^ <yi^ _) 

•SI- S' 

•s* o-si- — ' 

•S^ O H> 















00 








o*«- 


•k 














LU 








out^ 


r— 














o 










X 














-1 










o 














< 










o 














J> 








^ x-n- 


o 








00 
















X 








LU 






LU 










•b 








H* 






X 










h- 








< 






HH 








Sr 


o 








QC 






-J 








LU-fr 
















LU 


















Q 






00 








•If —'•If 










UJ 






< 








•«• o-^ 










a 






OJ 




CNJ 




•If <•«• 


CL 








X 














•If -.-If 


O 








< 






X 








•If H--lf 


•h 








X 






o 




f-H 




•If ^-If 


OO 








X 






CX 




h- 




-If X* 


h- 








o 






LL 




X 




-If — .-If 


X 


t/) 






u 










X 




•If -If 


:Z 


X 












Q 




rH 




4 O-tt- 


m 


a 






03 






LU 




:3 




•If f--ff 


<r 














O 








-If *lf 


X 


h— 






00 






X 








^f X^ 


X 


H-f 






X 






< 




f-H 




-If <Sf 


•» 


<-o 






u 






X 




^CJ 




■If CX-ff 


ro 


o 




>— »HH»— » 


l-H 






u 




h- O 




•If O-lf 


-^X 


Q. 




s~H*-H *-H 


H* 










Xh- 




•If a-if 


rHQ_ 






0.0.0. 


< 




*— 1 


UJ 








^ CX^ 


1 • 


J 






CX 




*— 1 


CD 




Q<X 




•If x-ff 


<rg 


O 




»— IrH rH 


LU 




Q. 






UJ 1 




•If CD-lf 


— X 




OOO 


LU.JO 


.J 






O 


O 


UJrH 






ox 




• • • 


— 1— 


UJ 


oo 




1— 


• mo 


0.1— 




5 OO-^ 


<i 


X 


-HOO 


uj<a: 


O 


t t 


LU 




o • #o 


oox 




•If -If 


VJr-A 


u 


1 


1 1 1 


O 


f-HO 


0^0 


oo 


roooo 


1—^ 




<L -«• <x -If 


XX 


o 






c 




tuj • 


nc 


u> 






•If 1— -If 1— 


X 




II II II 


II II II 




II II 


OJ 1 o 


LU 


II II II 


II II 






r- 


— 1 














II 






•fv UJ-rt- UJ-W 


h-icx. 


<t 




o o 


< 




i| II II 


UJ 


xoci— a: 


XX 


X 


•If "if •«' 


ox 


t— 1 




CtOcC 


►-H 






X 


►-H_)H-X 


<x 


o: 


■If x-lf X-lf 


-lO 


h- 




IftUQlUJ 


h- 






< 


h- -J<^ 


QQ 


o 


•If O-lf O-lf 


O'U 


•—1 


UJ-JQ 


OOLUO^) 


HH 






CX 


XOJh^X 


OO 


1-0 


■If U-lf o-jf 


Xh^ 


X 


— l^-iO 


pnJOO > 


X 


rN|> 


oou 


< 


•— »Q^ ft^CX 




X2: 


•If O-lf o^ 


XX 


♦— • 


ULKo: 


X0Q2 


►-H 


XX 


Q.OCX 


Q. 




oooo 


iXX 


■If o-lf CD* 


*— II— 1 






















^ -If 
























■If -If 
























•If -If 
























^f -If 





ooo o ooo o oooo o o oooooooo oo 



151 





2 




» «k 




f 

f 

f 

f 

f 


•k * •» 


f 

t 

t 

f 

f 

f 

f 


•k •» 




a 




















O 


-*^oo 


















O 


vOrO^HrH 


















a.^Qr*-« 


rn •. 


















f 

f 

f 

f 


•rg O 0 

CVJ'i-w-. 








LU 


3 


j. 








wOvJrHOvJJ— 










LO^LU 


to— rsiu 0 


-u H- 




< 


<NXO-JQ J 


2os: 


3 




h-33 


LU:^LU 


OLU-. .33 


h- ^ 




a^-o^ 


OOLU0C<cQQ.Q. 


<<rsg 


Q 




Oh-Q 


Q^a 


•r</)d-020 


XU 




O .2 ►-H »-H 


oit-QiH- -SoOZ 


T3'5 ^ 


X 


>q: 


oux 


lO 


1 '-i20<>^H- 


0 : 3 






oao— loooo 




X 


00030.0 


3^^>h- 


Q. "s: 0. 0 : '^ > 


3X 
























h-00 


-•vO — o 


















Q.<CQ— • 


'OmOr-H 




















(M 


















f 

f 

f 

f 


•<M »s0 


















LU 




f— _j Qio 








rH f-Hi-H 


3 0 u. 0 


X 




rsj 


«-•<— f— 


o:x Luo: 




< 


0 1- 


Q 3c:: 


Cl rv|< < 5 : 


h- 






-^Xr>l-icj u 


SOC QLU 




h- 


<3. LJ 


34^U 


0 cc 


LLX 




U*-H<XU. 


<jouQC<tjQ:a3 


<X<t>-Q(/^ 




LU 


Q 


h— OU^ 


mou-s 0 Q. 


H-iU 




^0.1— »•— 


oih— -it--os:Qc:> 


>OX3> 




XU 


LU^JX 


ULUOI^ 


X3^<0-•^-0 


XLU 






Qaoo—ioooo 




^:S^-OQ.CQXX 


<X£XX 


a oo^ooitoxo. 


^X 




Q ^ < 

CL»-iXOQ- 
QQ, »— * ►— < LO 


fnm»H » 
(MCNvO'- 


















C\J 


ai q;o 








p-H 


!“• -J h— 


> 






h" 


_i t— q; 




< 


Q 


f^QC 


f— UJO 






OM < 


CNIvfCMOQ O 


-iH- 2;_llU 


< 


X 




^X 


<Q-h LUI— 


u-X 




KX^UUQ. 


h-OQUJ<C3CQa 


O-J"^0300 


^— 


X 


LLU 


*— 1 X o«^ 


(Nlh-XX OUJO 






QQi 


u,o:*-.a:-jozct: 


Q^<-i^^'VJ 


LU 


OZ-IQS 


X<Kh- 


xo<ao—'X> 


Xlu 






— JQVIQOOOO 


i<i ::jiCH/)X 


CQ> 


OOO<0i> 


>i3a> 


a <— 1 3'-OH-z 


LO>- 




H-l Q 

H 0^ 




















2 >• O 


o 


















>LUX 


-OOO^rH 




















nirn»H •• 






































P4 


cvjrvJO-^^ 


Q^<3:e 








f— H 


rsj 




LU 


Q 


rO 


xa :— 00 








X 


LU< rsl 






LU 


«— 1 rn ^ ^ 


ox-KXo: 


<l 








OOQ <l 


ox 


< 


s: X a 


^-OQUJ 0 : 30 : 0 : 


^-<^-3LU 


X 




3 




^LLXO Of- 


LUO 


LL 


^ xox 


Lua:•-^Q:^-_I>;^ 


Q-3o:*-«00 


u 


XQX 


QX 


X-»Oh- 


XLL<rvlO-^>f- 


o:lli 






^aooQ — 1000 




<3.XCLOOX3X 


XCL<IX 


Q-UU^Q-LOLOX 


LUX 






>s 


X. 












X 


>- 




OJ 


0 


0 






LU 


U. 


X 
















Xk 




>s 








e 


X 






X 


X 






o 


a 


0 


0 






3 


a 


0 




3: 


a: 


X 


X 






X 


X 


X 




a: 


a: 


X 


a- 






X 


X 


X 




3 


0 


0 


O 






3 


0 


3 




O 


0 


0 


0 






0 


0 


0 




•W* -M- ««• 


^ -JV ^ ^ -jf 


Si- # 


rr ^ 'W- 


-Ji- ^ 


•rt* ^ -ji- ^ -Ji- 





o o 



o o 



o o 



o 



152 



r- jQ 

• • 

00 

1 I 







< 1 - 








00 












0 


•b «k 






«k 








uorn 












i-H 


OO 














00 • 












h- 


• • 






w 








<30 












0 


a>Lo 






JJ 






















1 1 


2: 




0 




















0 




0 
























UL 




UJ 




H - 1 






















•b «b 


1 - 












• 




»JJ 








< 


sOlH 


> 












0 


0 












vt 0 


«» 










< 


0 


• 


< 


LO 






vy^ 


• • 












Q. 


h^rvj 


N 4 


X 


LU 






< 


OO 












00 


^r\J 


lO 


XfH 


-J 








1 1 






nO 














CQ 








9 » «b 




















< 






X 


OO 






2: 














■R» ^-•R• 






X 


• • 






> 








0 > 






•M* •«• 






t-H 


0^0 


2: 




•b 




•«• <- 0 * 




m 












0 


pH 


0 


*«• 






*«• h-*#^ 








LO 


-Rr 






•-H 


1 1 


LU 










h-O 


>r 




XOO 


LUS^ 






UL 






*«• 






-rt* <^ 


QCM 




ivi • 


<vt 


*R* 






UL 




X 










O. • 


I— • • 


X -4 


a • 


•R* 0 -R* 






LU 


•b » 


•k 










OO 


Q.ro 


f-H f-H 


0000 


•R- 






0 








2: 




i¥ 










-R* LL-R- 






0 


0 )vO 






X 














■R* LL-R- 








• t 










^ O-M- 










-R- LU-R* 






h- 


OO 




■Jh 










r^ 


0 


in 


*>> Q-R* 






lL 


1 1 






r^ 




•fi- 




ro 


• 


egog 


O-R* 








•b » 






•b 




•«• D-N- 


f-H 


rg 


eg 


X>^- 


-R- - 5 I* 


LO 




0 • 


00 




<*«• 






4 f 0 -J 5 - 


0 


OO 


ivi-H 


<f\l 


■R* O"*^ 








• • 


2 


^ a:^ 






^LU-W- 


h“ • 


xo 


ivi^n 


a • 


■R- •-•'R* 


X 




0 


iHl^ 


0 




X 




2 I-«- 


QO 


(X • 


f—i 


00 nT 


-R* X*R* 


LU 






*-H 1 


0 


^ <*«• 
















^ 5 - <*R* 


l-H 




uOX 


1 


X 




-J 














•R* X-R- 


0 


< 


<0 








a. 




^ -J*«- 


X 




0 




^ >-R- 


•— < 




x< 






O-R- 


•k 




LU-R- 




m 


f 


CJ'T 


■R- O-R- 


u. 


< 








-«• Q--«* 






^ o> 




• 


r^ 




"R* O-R- 


X 


Q 




rvjo 




^ 


0 




««• 


X • 


og 


>0 


o>t 


■R* (X 4 


LU 




<< 


mo* 




•?> 






-R- »-»-«' 


^0 


>r 


>in 


X • 


■R*(-u^ 


U 




0 


• • 




o-«- 


•0 




-R- 


uum 


h-<M 


1-4 f-H 


0^ 


•R* < 1 *R* 


0 


X 


<IUL 


00 






Oc\i 


< 












•R* -R* 




UJ 


0 


I 1 






0 •* 




•M- ••■«' 








og 


■R- ••-R. 


0 


t—f 


• 


•b •» 






m<r 


< 


-R- "^s-R- 








Qr^ 


•R* ^-R- 


t—f 


0 


LOLU 


OO 


2:0 






Q 




LU 


f-H 


00 


(XO 


^ cOi¥ 


X 


HH 


>0 


• • 


-JLU 




OOO 




«R* N^-W- 


xo 


• 


X • 


xr^ 


•R* ^-R- 


< 


LL 


0 


ogoo 


o^- 




f-'LU 


LU 


■R* ^ 


• • 


rg 


xr- 


X • 




X 


UL 


oOX 


1 






Q \ 


X 


■n- ^-R- 


h-O 


oro 


•— iv^g 


00 


*R- IX-R- 


> 


LU 


<l< 


1 




^ o-«- 




H- • 


•»• O-R- 










•R-O-R- 


0 


0 


CQ 






*«• O-rt- 
















•R- O-R- 


(X 


0 


OLI. 






*#> -J-rt* 


l-H 


LU 


•R* -J-J^ 










•R* 


X 




OLJ 


<-H 




cu->^ 




fV| 


OJV 










•R* LU*>f 


LU 






P- 








•— 1 












*R 


< 


U. 




UL 






2 : 


0 


*«• ^-R- 










X'R* 






• 


0 






0 


< 


■R- O-R- 










-R- O-R- 


0 


0 


< 






^ x-«- 




•— f 


■R- X'R' 


<l 


< 


< 


< 


■R- 


>— f 






< 






2 : 


h- 


«R- 




h- 


f— 




X-R- 








h- 




•«• o-«» 


0 


H- « 


4 r O-Ji* 


< 


< 


< 


< 


•R-O-R- 


< 


• 




< 




^ O-rt- 


0 


2 : 


•R-O-R- 


O 


Q 


Q 


Q 


•R* O-R- 


h- 


f-H 




Q 








•— • 




•R- 
















•R* 



oooooo 



*«• 

OOOOOOOOOO 



4f 



oooooo ooooooooo 



153 







O novJOrO^Ovj 






rgrOsT 'NO 




ir» og m — 1 'f J 0 


J0yr\Q\o 




O' -o O no -0 O' ^ 






vTcN(Nst ^ 




O'NJOOrHvfO 


rHcsjsor^ 




ooooooo • 






OOOOO 




000000—1 


t • • t 




• ••••• •(> 










ooooooo 


oooo 




111 O' 




Q 








1 




















OOOOOOOO' 




H 


sOeNoj OO 






oooo 








o 


• • • • • 






• • • • 




ogoOsf 0'T03 (-\jo 






1 1 OOfH 


H 


f\jr^<'O^Lna'r(S 






• 1 1 




o 




X 


f— f 1 1 f— 1 


1 


UJ 


1 




LL 




LU 


1 




•—f 










H-f 






o 






< 




O 




f 

f 

f 

f 


•—f 














Oun"Ooo 


LL 


>tf-»OaD'>^HsOO 




00 


O OfO ooo 


LL 


13 r*^ •— 1 cT' O' 




LL 


a'r>»s^-orgir\a3o 




< 


un<Nirvifnso 


‘-L 


h-(NO — «n^c33 


• • • • 


uu 


0000000—1 






OOOOO 


LU 


OOO «ooo • 


oooo 








H 


• • * * * 


O — 


OOOOOOOO' 


1 




till 








oe 


• t « t • •Q> 




a 






UJ 




o 


O' 






OOOOOOOO 






P() ,-4 U \ U' 


O'-* 




• • • • 


LL H- 






o 


• • • • • 


H 




rgcvj-oo 


— O 


rO O' in f— f rn H 




•— » 


1 1 OOO 


(XO 


cOlOnT Ov^ 03rg<N 


1 


^LU 


— i 1 1 1 fHrH 




LL 




OLU 


f— I 1 1 1—4 rH 










LL 




o 


1 




-s:ll 






LU 




X*j- 






h-ilU 






Q 




1— ILU 




•» >s 


Q 






o 




o 




c\j<f O 




H CQ 03 sO O CT' O 03 






r-4.-HCNrHH 


H 


r-isO'-« r^orn u 


>ro>rao • 


^QC 


(j'r^>T»-*^Nj*a3C7s 




o 


orncNcnm 


XCX 


O'rO'-i onin->r 


• • • 


LLia 


OOOOOOOO 






OOOOO 


LUO 


OOO •OOO'H 


ooooo> 


3Ih- 






cXH 




Xh» 


OOOOOOOO 


1 


UU< 


1 1 1 1 




ox 




LU< 


• t • t # f t 


•i •» » •*(7> 








LU 




eXO 




OOCO-Jf 


0-4 


OOOOOOOO 






a-tOvto 


O'-* 




• • t t rsj 


ecQ 






•-IO 


* • * • • 


XCQ 




(N 




'tOsOogrsj OO 't 




C/)l-H 


1 1 OOO 


— »< 


s^O'inrHroH^Ln 


1 


-wh- 


— 4— < 1 1 fH —4 




<LL 






f— f 1 1 1 r- 4f— 1 




LO 


1 1 




03 LL 




LO 


1 




oC 




< 


^LU 




CX 






HO 




H 


o 




h-O 






O'-* 




< 


LOO 




0»-H 




000-00 '^r 


OCX 


O^ 0 ^4“ 03 m 


Q 


<I 


o^r^c^J oc''>^ 


oac 


>o-r'OrM^-no 0 


o^oroco -O 


H H 


O0)LnrvJO'^HC' 




Oh- 


aDroovjcNvt’ • 


HI- 


O't-^OOfNIOfN 


• • • • • 


00 uj 


-HOOOOOOO 




OLL 


OOOOOLn 


LO LU 


-4000000-4 


ooooo 


2: 






0»-H 




2 ; 


OOOOOOOO 


1 1 


•X 


1 1 1 1 


LU 


o 


O' 


• **r 






00 >* 






• 


^ ^ 


lo3^ 




ooooo 




OOOOOOOO 


o 


LOO 


osinrHcnr^-tt' 


>L0 




• • t • • 






•—4 


>-H 


• • • • •(N 






'^-O'tcorsj 


uua 


in^-i CO rHin O' ro 


LL 


LO 


1 1 1 ooro 


LUO 


mogD<Ni(NivOO»^’ 


1 ^ 


Hh- 


«—*•—< 1 1 f— 1 


LL 


L0< 




HH 


I— if— f 1 1 r— IrH 




00 


1 1 


LU 


<icu 




LO 


1 1 




OLD 




o 


CO 




QUJ 






oo 


N. 


LJ 


L3tJ, 


V. 


00 






oo 






oo 


r— ( 


oa 


CNJ 






f— 






o 




Li> 






LL 


<l 




QC. 




(X 




• 




ex 


• 


O 


• 


Q 




o 




Q 


< 




CQ 








<x 






<X 




< 






H 






H 




H 






< 


• 




< 




< 






Q 


(N 




Q 




Q 


-)V -w- 




^ ^ ^ ^ ^k> 










-«• -Ji- ^ 






ooooo 



ooooooo 



ooooo 



oooo 



154 



CCOSTA VS. AILRON (INCREMtM IN DkrtC COEFfIClEMT 
UUE TO ASYMiMETPJC STAbILATCR OEFLECTIONJ 



r-irnroo^ooLn 










•k •» «h 

»^rn<N 










r^<Nloo»-^'^ao 




Nf fHOOr-4rO'-n 










XCNICNICO 






ooooooo 




OOOOOOO 






• f • 








H- 1 X 


ooooooo 




OOOOOOO 






000 




• • • f 




X3X 












1 1 




1 1 




X»— ‘O 












•» •> * 




f 

f 

f 

f 




-t 2 : 












f t • 




• • t • 




ox tx 














0 


OtN'O vt 




*-H X 


(Mr^rri^LfSo' -0 




cgr-O'-^'OO'T 




H* 


1 


HH 


*-H 1 4 




XH^OO 


1 1 »— 1 


2 : 


1 1 f-H I-H 




2 




h— h- 


1 




X 


1 


LU 


1 




X 




XlD 






X • 




•— t 










LUX 










0 






0 










oxx 












•» •» 


QX 






<X h- 


Or^O r^Or-4 


LL 


oocNvCoor^co 




X 


om 0 


Xx 






XH-X 


<X)rOooOror^ 


U- 


'tOJOOOCNlNt 




'X 




0 


oor^o 




Oh-^21 


ooooooo • 


LU 


OOOOOOO 




>u 


• • • 


0 


r^(\|fN sO 




L^:<< 


OOOOOOOQN 


Q 


ooooooo 




a 


000 


2 : 0 c 


• • • t 




Q QC 










0 


1 1 


^0 


1 1 




xx< 


0> 










•• •» *i 


Xh- 






ox 












t f • 




• • • t 




X 




<t 






'ZL 


NOrsjo 








oxx 


rOoO'tO'roorgrg 


q: 


roaoNfo^nOO 




UJ 


1 




^ ) f— ♦ 




^xx 


*-H 1 1 1— <1— < 


Q 


^ 1 1 




X— ^ 




xo 


1 




OO'OI^ 


1 




1 














z. 




2Z 






aio 










X<x - 










< 




KHOO 






^ X 










01 - 


» •> •» 








ooo— • 


rg JDfHOrnoo'O 


h- 


<'0(MO 


< 


-2ih- 


OaOvAj 


h — 0 


f 

f 

f 

f 

/ 




<txx 


o rn '-<o OfNi m<N| 




mcMonorgsr 


h— 




000 m 


-*s:^ 


00(MO^ • 




X<oo 


'-♦OOOOOO'-t 


LU 


ooooooo • 


< 


X 


t f • 


xoc 






w X 


OOOOOOOO 


X — 


OOOOOOOO 


Q 


ux 


000 




• • • 9Qs 




xo 




LU^ 






H-O 


1 


XX 


< 1 7' 




<^t— ll-^ 




cxu 


<J> 


1-^ 


KH 


» 


X5I 


^ mQ^ 




OXOO 




O’-* 


^ ^ ^ ^ ^ ^ ^(JS 


2 : 


O.X 


• • f 


OX 


*•••■)>- 




<00 








LU 


X 


aoox 


x> 


vi-vO<NOa3 


< 


XOO 


c>Lni— 1 ro!^ 


i-fO 


^0\ir\r~^^ror\^<r 




00 


1 


lOO 


•— t 1 




OQ-h 


r-4 1 1 1 f— »r— 1 


^LU 


^ 1 1 1 r-lr-4 


0 


•^- 2 : 






1 


< 




1 




1 


)— • 


00< 




a 




o 


<00X 




o:u- 




u. 


< 




Xh- 






X 




LULU 




u. 


cox 








H* 


XXCQ 




QCJ 




LU 




•• •» ••'Xfc 


XX 




2 


00O<X 


ooO'0*H^r*ooo 


Q 




0 






X3 




X 


X ^ 


(M 't»-^00-<'4'0 


DCX 


Lnm^oOr-4mLn 


0 


<2: 


f— ♦ f— ♦ c\i • 


H-Q 


Osoomo 


1 


oxx 


'-<000000-^ 


Q^LU 


OOOOOOOO 




uu 


• • • L/' 


00 


u^Lno>r 00 


0 


-iO< 


OOOOOOOO 


U) 


OOOOOOOO 






MOOU' 


K 




►— t 


•:> • 




• 0 






h- 


1 O' 


•X 


1 1 


X 


h- 




00 ID 




LU 


•0 


•» •» 


L>1X 




X 


•Oh- X 




>CX 




5: 


00:2 






t • t • • 


X 


OOXXO 








0 


>3 


OtNIvOOO 


u 


inoooooLo 


0 


>Ox< 


LOOvOfN^NI'OO^' 


cXO 


{r\OsOc^c\ir^r^iT\ 


2: 


X 


^ 1 


X— 1 


r-4 1 f-H 


0 


XQh- 


fHr-4 1 1 


1 — 


^r-4 1 1 




00 


1 


h-X 


1 




00 2Th- 


1 1 


00 


1 1 


0 


<l< 




V)X 




X 


<1<X< 




QLU 




z 


CQ 




SX 


V. 


>— < 


X X 




0^ 


V. 


t-H 


2:00 


»— H 


oo 


rvj 


X 


>ooxx 


n> 


QQ 


-r 


X 


o<3: 


X 


CJO 


X 


LO 


0<00 








0 




0 




X 


X 




cx 




QC 


^- 




h— 




h- 


X 




Q 


• 


Q 




• 


X 


t 


X 


►-H 


t 




Q 




CL 


< 




CQ 




00 


< 






< 






< 




< 










h- 






h- 










< 




< 


• 




< 




< 


t 




a 




Q 


m 




Q 




Q 




















•W- ^ ^ * 










oooo 



ooooooo oooo OOOOOOOO 



155 



O' O O' O' O' CTk X CT' 0^ 


< 


G'G^O'O'O'0^G'(7'0^C^ 




vJ'0'G'Q'C7'O''^CJ''xJ'G' 






(JnO'O'O'O'U'O'CT'C^O' 




O' O' O' O' O' O' O' O' 


< 


O' O' O' O' O' O' O' O' O' O' 






C^O'G'O'O'G'G'G'O'O' 


00 -% 


O' O' O' O' O' O' O' O' 




O' O' O' O' O' O' O' O' O' O' 






O'CXT'G'O'O'O'O'O'O' 




O' O' O' O' ^ O' O' O' O' 




O' O' O' O' 'O' O' O' 'O' O' 'O' 




Lurx 




o 




<0 






OLU 




<5 




< 










SH- 




H-l— 






QJJ 




LU H» 




31- 






-L3 


r«. c oo xC O' <N 


--♦< 




U< 






< 




O 


xj - 0 0 T3 (N >t m xO 00 


—4 






Luo: 


O— 'OOOOO 


•-HLL 


0 xt rn f\l 0 0 — trgm xt 


OLU 


0 <N rn rn xj" xT xO xf (Nj 




o< 




LLO 


•000000000 


-hO 


• xj-rnrg— 'OO— I'M -0 




•-»n- 


ooooooooood 


i-U 


oooooooooo 


u. 


TDOCOOOOOOO 




y) 


1 1 1 1 1 


LULU 




U-LU 










a-j 


1 1 1 1 1 


UJ^ 


1 1 1 1 1 




23 




oo 




00 










2: 




03 








OOiMunnjo U'r^cN 


-j<i 




<5 






r^3 


>^•0 sO^N oorg vO 




oXLn>^ OOcgcNir^ 








30 


O— *—iOOOOO."l^ 


ao: 


0 xt <N — * 0 0 <Ni ro <r m 




0 m rg rg gD vT fN j 








o:uj 


•000000000 


>LU 


• g- ^ ^ 0 0 ^ f\i -0 




3H- 


'j'dododdddo 


h— 


nO 00 000 0000 


H- 


gjooooooov-^o 


<0. 


LUO 


1 1 1 1 1 


OUJ 




OOJ 












1 1 t 1 1 


-•5: 


1 1 1 1 1 


< 


0 ^ 




c> 0 <^ 




c/^< 




a 


3‘-L 




< 10 :: 




<a: 






1 — ILU 


cjk o rg >r ^ fM 00 vU rn 


OJ<^ 




03 < 






^0 


♦r^roO'^r^'^Ln 


^Q. 


xOxOrxjOxt 't'Oao'NI 


^Q. 








0«—i O O 0^5 o 




Ox^OfN— 




Of^^O'O''— lO'OOO'^ 


LU 


<Q< 




<^Q 


•000000000 


<Q 


• ro CM —lOO 0 ^ ro 




CJUJ 


■oodoodddoo 


0-2 


rxjOOOOOOOOO 


03 


oooooooooo 


0 


<0 


1 1 1 1 1 1 


<< 




<< 






0 






1 1 1 1 1 




1 1 1 1 1 


LL 


QO 




QO- 




oo. 




u. 


3 cr: 




2 '-' 




3 >-< 




LU 


<x 


OD ^ m «NO >t’ ^ 


<0 








0 


0 


rH ro o 1 in 


c^O 


cocoxOxj-xj- moo> 


00 




0 




O'— i^OOOOO^^ 


om 


0 xt’ ro CNI 0 0 rH m xT 


UUJ 


o>^'LnsOr^rHOO'oo o 




LU 






•oooooocoo 


000 


• rO CM *^CDC 3 *— * cM ro 


-J 


CUUJ 3 


Ooooooooooo 


LU>-» 


ooooooc ooco 


LLl^ 


ooooooooooo 




000 


1 1 1 1 1 1 


QOO 


1 ••••••••• 


Qoo 


1 ••••••••« 


3 


oo< 




1—1 


1111 


1— ♦ 


1111 




cx h- 




vou. 




00 LL. 




3 


h-h— 




a 




0 




0 


•3< 




• 




• 




0 


00 LU 


oooooooooo 


00^ 


oooooooooo 


^3 


oooooooooo 




>•— »LL 




>o 




>Q 




-J 


oa 


O 00 gD rg O rg nO 00 


»-H 


OODsO-tTgO CN>tN0a0 


<-H 


0 00 sO rg 0 CM gD 00 


< 


cX^ 


1 1 1 1 


c>OI— 


1 1 1 1 


00 h- 


III! 




1 — LULU 




<10 




<io 




0 


OOLU— i 




□33 




033 






>LUO 




QCO 




30 






OLJ 3 


*-H 


ou- 


C\J 


ou. 


C') 


0 


00 <I 


LJ 




UJ 




UJ 


LU 




1— 1 




1 -^ 




I-H 


cx 




OO 


• 


00 


• 




>— ♦ 


• 




CO 




0 




Q 


< 


<t 




< 




<x 






h- 




h— 




h— 






< 




< 




< 


• 




a 




Q 




a 


in 



















o ooooo ooooo ooooooo 



156 









h- 




Q 


(jsOsOsQ^ (jS(js(jsQ^ 


h- 


a>a^o>o>a>ONO'ON 








ry\Q^o\(js (jsCy\(jsQ\ 


z: 


0N0h0N0N0>0^O0n 


LU 


rs4 >r JO ro vO iT> 


< 


QN 0^0> 7^ ON CT' 0> 


LU 


ONONO>ONC>ONaNO^ 




00 




0^ 0^ 0^ qn 


^o: 


Qn on on on 0> on Qn on 




•ooooooo 


luz: 




3lu 




5!UJ 


OOOOOOOOO 


03 




3:h- 












LU 




J5LXJ 


1 1 1 1 1 1 1 


3h- 




02 : 




2 : 2 : 




•xo 








H-i< 




‘JJ 








oo: 




UJO 




3< 




o< 


(MO-'t’OinOtN 


3LU 


OfMOrMrO^ 'O'O 


<o. 


Ounoo 330't -otn 


OCX 


Orvj(MrHOOO'-< 




• 00<f00s0'7' 




• sO 


cs^ 


•OOOOOOO 


too 


OOrHOOOOOO 


Q 


OOOOOOOOO 


0 


'OOOOOOOO 






:zz: 






• •«•••• 


ZQc: 


1 1 1 1 




1 1 1 




1 1 1 1 1 1 


^0 

U-» 












r-<^ 




Z3 




z:a 


r\js0'J0r0'4- OO 


Z-J 


OLnrgr^iTiQoosjosj 


ajH-i 


oogooosiooor^xt 


LUh-» 


0(^C\J,-»00rHst 


LUi-^ 


• QNsOOOrOvOON 


2!H- 


• sOvJ-r\jc«-Hstr^ 


2IH- 


•ooooooo 


2:0 


^uooooooo 


LUO 


^ooooooo 


LULJ 


>rooooooo 


LU<X 




CXLU 




CXLU 




cXh- 



I I I I 



Or^(NI <» <N <NI vO 00 
r^OOOOOOO 



I I I I 



000 <NI-t 000 

•o>somO'rr^o 

XOOOOOO'-< 



I 



I I I 



oooooooo 



I-ILU 

<c^ 

ouj 

Q 

03 

iro^ 

<t 

O 
Q^H- 
LU ^ 
QLU::^ 
030 
30 < 

cc »— 

H-h- 

• 2 :< 
COLU 
>^LL 

oo 



I I I 



0 "^ 0^^00 000 > 
tsO>r OsJOCNJ^J-r^ 
CNOOOOOOO 



1 I I 



OOO OOrgosJO 
t(>«in(\jOc\jLnao 
OOOOOOOOO 



I 



I I I 



oooooooo 

fvtttttf 



oo 

zu. 

•— (LU 

— o 

<o: 

ouj 

<o 

o 

03 

2:cc 

a 

Q^h- 

UJ 

OLUi*: 
030 
30< 
QC h- 
H-f- 

•^< 
LOlU 
>— to. 
OO 



I I I I 



TOCT^ JOO^MoOrO 

OrocN^d^oojin 

•ooooooo 

CNOOOOOOO 



I I I 



O^oo>t>t aoo 
omcorHocN^rr^ 
•ooooooo 

OOOOOOOOO 



I 



I 1 I 



oooooooo 



omo LfN 0 LfN 0 LTN 


CC^ 


omoLAOLnoLn 


X—* 


oinomoiAOin 


r— 4 r — 4 1 


r- 4 »— 4 


H-LULU 


•—4 r — 4 I 


*—4 «— 4 


H-U.UJ 


rHr -4 1 


r -4 *— 4 


1 1 






1 1 




0 


1 1 








:zujo 


N, 




C^LUO 


'N 




f -4 




03 ^ 


v'N 




oaz: 


m 




0 


• 


CJO<i 


0 


• 


30 <l. 


0 


• 


U«l 


LO 




LU 


O' 




LU 


ON 


cx 


LO 




X 


O' 




X 


Ln 


0 


ON 


• 


(3 


ON 


t 


CJ 


ON 




ON 


(O 




ON 


0 




ON 


< 






<X 






< 




h- 


CN 




H- 


og 




h- 


tN 


< 


»— » 




< 


»— 1 




< 




Q 






Q 






Q 














OoO 



< 


— »o 






< 


x-^ 


Q 






OLUO 


h- • 


< 12 : <l 


z: 




LU 


00 ^ 




Z<< 


0 


< 




OX 




Zh-O 


uu 


3 


LU 


QILULU 


a 


330 


0 


— iQO 




c z: 


0 




0 




X 


LOLUX 




:>h-ilu 


Z 


OH- 


Q 




0 


XLLZ 






0 


>LUX 


< 


00 < 


X 


oox 


LU 








< 


• 


0 


< 


• 













oooooo 



oooooo 



oooooooo 



157 





Q 




h — 0 








Q>O0>QNCjsQ>C7>0> 














^ Q\ Q\ Q> (J^ 


e< 


OLHOOOOIA 


LU< 


vfooooor-r^ 






O' ^ O' ^ 


UJ 


0<Noo-ocgiA(Nr*» 




oaoiA.-oorg^vO 






J' QN O' Q\ Q> Qn O' 




• 1 — ♦ 00 0 0 




•0000000 








oo 


OOOOOOOOO 


20 


ooooooooo 










• •••••• 














till 


OH- 


1 1 1 








oo 




20 










2LU 




^lU 










H-i_| 




00 










3U. 


lAOlAOOlAOO 


00- 


cM>t^ ^OO-jDco 






O'0<MOC0s0 


<LU 


Of^in<NiO(M'^ 


OLU 


00 OOOO'tO) 








>Q 


•0000000 


o:n 


•0000000 






oooooooo 

1— I******* 




>j*ooooooo 


20^: 


'4'0000000 






1 1 1 1 1 1 




1 I 1 1 


►-•a 


1 1 1 












h— 














h-<^ 














20 


O'^^^OnjcM 






or^ocMr-'ToiT* 


LUhh 


0 


LUm 


00 O-norOi'^G' 






• rHf-400f-<C\ICN 


SOD 


•oooooco 




• --•COOOOO 






nTOOOOOOO 


UJ<^ 


oooooooo 




OOOOOOOO 






• ••§§•• 






iXh— 








1 1 t 1 






000 


1 1 1 




•k «k 








2 










•-IO 




^0 










Wl-H 




wi— ( 










o:-^ 


ooooou^o 


cc: — 


0'00<f'rfX>0 




^-o o^- 


OO^^J’O'OsIrOO'-^' 


<H-:^ 


OLT\(<^cNj.-4rnvrr^ 




, oa''000'Nir\ao 




0 • t 'O 


• »-4»-HOOOO'-H 


QLUO 


•0000000 


OLUO 


•ooooooo 




<OC?incQ 


OOOOOOOO 


<2:< 


-rooooooo 


<2< 


'3-0000000 


00 




1 ••••••• 




1 ••••••• 


^ H- 


1 ••••••• 


UJ 


0 1 0 1 0 


1 1 1 


OOOH- 


1 1 1 1 




1 1 1 


> 






z<<t 




2<< 




•-H 






<l 




<1 




h— 






OU- 




OUL 




< 








momooom 


2H-0 


r^oo<f(Moo 


> 




OlACt^or^CNU^O 


a 


or^vff-HogrN-rsif^ 


0 


003 43r0O.-4Om 


1—1 




• p-H f— 4*—40 O O 


CCLUUJ 


• OOOOOfH^ 


Q^OJUU 


•oooooco 


ex 




ooooooooo 




ooooooooo 


ooo 


OOOOOOOOO 


LU 




1 •••••«• 


•-HQO 


1 •••§••• 


•-too 


1 ••••••« 


a 


QC 


1 1 


<x -2: 


1 1 1 1 


< 2 


1 1 I 




<x.-4c?^q: 








^-<x 




>• 


(-J «Q •>- 




• 2 : 




• 2 




h- 


OOOOO 




OOLUQC 




UOOJQC 




*— t 




oooooooo 


>^OJ 


oooooooo 


>.~4UJ 


oooooooo 








OH- 


• «•••••• 


Oh- 


• ••#•••• 


►-» 




omomoinou^ 


<»-hLU 


0 in ou^ 0 tno in 


< 1 - 1 LU 


omomomoin 


CO 




»— 4 »— 4 1 •— 1 




r— ^ f— 4 1 f-H f— 4 




f— 4 »— 4 1 1— < «~l 


< 




1 1 




1 1 


V)LL<1 


1 1 


h— 




N. 


eujo: 




QCLUo: 




00 


0 


»— 4 >s 


oo<i 


Csj X. 


OCX 






QO 0 


• 


CJOQ- 


-J • 


OOQ- 


• 


0 


<XOC ^OOJ 


Ut U' 




a. ^ 




u. 


r— 1 


^ «UL 


h— O' 




h- u' 




r— u> 


-2. 


ocNjomo 


^ o> 


• 


-J a> 


• 


-I 0 


< 


X. 


O 


CO 


O' 


0 


0 


2 




< ^ 




c ^ 




< 3 ; 


> 


<x 


t— C\J 




rsi 




h- CM 


CO 




f— 4 




<t fH 




< ,-4 




< 


Q 




Q 




Q 


• 


0 






^ ^ -JH 




^ *«• -JH Sh 


f\l 





OOOOOO OOOOO OOOOO 



158 





rH 






UJ 


203 uC 


• 


LU 


o: 


UJO 


< «<o 


CO 


QO 




CL • 


03O'-3 • 






< • 


uir\ 


2 r -<00 




^/>o 


>o 


1— ro 










•k m 





•»• o0-j> 






*«• 


















oe:^ 




H- 0 






r— 1 


r-| 


r-l 










UU 4 > 




i 3 t: 2 >. 






Q 


0 


a: 










i¥ 




^ocx m 






00 




0 




0 


««• 




LU-R- 




<i-r*^OMo 






h- • 


00 


00 




rH • 


-«• 


m «k 






>• «o • 






00 


LU • 


0 • 




h-O 




^ 






:^ooo^o 


*«• ik 




<m 


xo 


(XO 




X^ 


*«• 00 




*«• QiCIi* 






-M-oO^ 












^ «k 


-M-X 










x-«- 














^LU 


•-H 


^ O.^ 




















^h- 


•tn C\J O 






















•»-LU 


r-»Q^ •Q. • 






















Sh X 


•2:02:0 


UJ*«- 






















00 1 0 1 


•M* h— 




a: 










r-« 






4 X 




-M- 00*»- 




—1 








•-H 


X 






•«'< 








ooH- m 


•»• 0*M- 








X 














OrHOmxr) 






•— ♦ 0 


XO 


00 














q: •< •^ • 




00 


X • 


< • 


h- • 




r-»0 


■)^LU 






00 




0«Jf 


X 


>0 


CQO 


0.0 


00 


• 


-Jt-o 






oc 






a 








X 


>0 








UJ 














u 


•» •* 






>-•«■ 








h- 








l-H 




ShO 


rHQ 




LU 






l-H 














>TQ- *03 • 


i¥ 0^ 


X 






0 








l-H 




fhO 


• >-o>o 


o-«- 


< 5 . 




i¥^i¥ 










0 




•Jh 0 


00 1 0 1 


-M- ^ 


a: 






0 










0 


■>f 






< 


a: < X 


•rt- •t-^. 


0 




rH 




a 


• 








Q. 


X 3: H-. 


•rt- 






X 




0 


0 






o*»- 




0003 ! 00 




0 




00 


r -4 0 




0 


*«'Ll 




-M- 


X 


h- • 




< 


1— *o 


h-O 


<0 


—1 


r^O 








LU 


CL •o::m 




•—1 


X • 


l-H • 


0 • 


< 


h- 






i¥ 


1 — 




i¥^i^ 


h- 


^0 


Q.r() 


< n) 


l-H 


X.(\| 


i¥ X 




•rt- o-«- 


00 


^ ^ Nk 


•rt-O^ 


l-H 








h- 




•fhO 




*«• o*«- 


> 




•«-a^ 


2C 








l-H 






OOl^’^CL • 




U 1 




o-»* 


►— « 








X 




-J 


• uc. 


■w* tu->f 






“W* OJ'H’ 










l-H 




cu 


OOOO ) 


i¥ 


0 






LU 














^ ^ ^ 




O 




-«• x-n- 


-J 








h- 








^ (D^ 


q: 




0^ 


►-H 








LU 




•rt-O 






►- 


< 




ty) 


< 


< 


< 


0 


< 






i¥ Xi^ 


-eC 


h- 


-«• 


on 


►- 


1— 


K- 


X 


h- 


:X 






o 


< 




►— « 


< 


< 


< 


< 


< 






i¥ o*>> 


0 


Q 


•«'0-«» 


X 


Q 


a 


Q 


h- 


Q 


•rt'O 


•w* -M- ^ 






•>> ^ -rt- -rt- 










SI- 




•Jh 






























































-Jf 















ooooooooo ooooooooo o o oooo uoooo 



*** PROPORTICNAL NAVIGATJCN L NAV FILTER CCKSTAMS lAZIMuTH L ELEV 






ooooo 

















4 


>> 






















<r^ 


4i- a 






•» 


















•^foOXLO 






H» «k 
















1 •«• 


x^x ^ 






X 


















-Ji-OX^ 






0 
















O-M- 


4 oox *«► 


UJ 




0 
















1 ^ 




-nJ 




0 
















0>^ 


*«► 00 ^ 


< 




xoo 


















^ l-< ■«* 


X 




» •» 












Qc: 




* 


SV X 


X 












00 




xo 






^xxx ^ 


» 






LUO 






Q 




• 




*«■ 


o:xx ^ 


h- 




< 


LLin 






oOO 




XO 






•«• Xh-O 






X H- 


• 




X 


•— f • 




ntCin 






X X 


0 




0*j2 






CLO 


xo 




OQCNJ 






^ILOlU ^ 


"3 




» •» 


•k •» 




» •» 






•» » 






•«■ *«► 


0 






















•M* 0 3 ^ 


X 




OOOO 


















OC5i *«• 


•• 




h— oO 


















-JfX*— IX 


h- 




x< 


















1^ XX>^ 


0 




XX 










^ -rt- 








^ H X 00 4f 


0 


^ ■tv 


•k » 








0 




X 






X» *vf 


X 


^ -tv 




rs| 


•y> 




0 . 




H- 






-«• oOQCQO-rf- 


» 


^ 00->V 


X 




CL 




rs^CNJ 




XO 






^ lU^ -fr 


<5 


tv h--»V 


0 ^ 




LU 


n> 


OrH 


* 








:^<00O*^^ 


X 


•tv x-tv 


o*-» 


• 


H» 


X 


0 • 


^ 00 


XO 






> •Hf 


0 


■tv <^tv 


XX 




LU 


0.0 


00 fH 




00 ^ 




’M' 


>o<;og'jv 


« 


•tv H--JV 


» •» 


» «k 


2: 




•» » 




» » 






X rs< -fi 1 ^ 


00 


tv <-o-tv 






< 














^XX *>> 


h- 


•tv x-tv 






Qt: 






LU^ 








^ <c^^ 


X 


■tv Q-tV 


Q 




< 














^Qoo X-IJ- 


X 


■tv o-tv 


X— » 




a. 














*»• xxa<^ 


•« 


•tv -;v 


OX 










^ CC'^ 








*#> <Xf^ 


X 


■tv oo-iv 






2: 




h- 




> 






^ > 0-il» 


•« 


■tv o^tv 




LU 


a 




h-O 


a-w- 


H-O 






•tv oO*^Q 




■tv O-iV 




crsLO 






< • 




X • 






■tv xxxvf^ 


« 


^v x>:v 


o 


3 L 00 


00 


CNJ 


H-O 




►- 1 LO 






•tv oxx > -tv 


0 


•tv X-iV 


v-x 


< • 




X 




•«* x-w- 


xr^ 






•tv -^oo ^ 


» 


■tv <^ 


ox 


-urn 


0 


0.0 






00 1 






^ 00 ooO^ 


•-H 


■tv xsv 


» » 


» «k 


LU 


« •* 






» «k 






•tv toOH-^ 


» 


■tv x-tv 


X 




a 














•tv OCX ^ 


-r 


■tv xtv 




















■tv XX o-tv 


X 


■tv o-tv 


















Sf 


•tv axoox-tv 


X 


^ 00-JV 


X 










*»• LJ-fr 








-tv n-h— . h--»> 


» 


tv ^-tv 






00 












i<* 


tv xo 


rn 


tv 2; IV 


LUh" 




LD 














■tv oooox-tv 


— X 


^ -tv 


» •• 




< 














•tv <xx>.^-tv 


rstX 






< 






LU 








^ X^ XCXXX-^ 


1 - 


4 ^-tv 






LL 




oOO 


X-M- 


00 




-Ji* oo-q* X *«► 


<CNJ 


■tv <-iV 


X 


s»— ♦ 






IL • 




XO 




^oO-«> 00 #004^ 


wX 


•tv '^•tv 


X 


< • 


LU 


X 


XO 




a: • 




"W* •-»'«' :x<oo>-H"«. 


XX 


■tv 


1-^ 


-jn> 


00 


0.O 


LJ^ 




xo 




•>vx->>u X -fr 


<i » 


tv ^-S- 


t-o 




< 


>s 


V. 




>s 






•tv i-<xao^ 


Xi-H 


•tv o-tv 






X 






^ u-^- 






-«• X-fr OOOO^sl^ 


XX 


•tv Q-tV 


>v 




Q- 












•«. ^*9* OOXX-^*«* 


X 


tv xtv 


<5 










^ UJ*»^ 






*— l-Jf »-H<X 


r- 


•w Xtv 




















•-HCX. 


IV tv 






a 














OX 


■tv X^fl* 


X 










•«* o-«* 






Q’^' ooocx:^^ 


--•0 


^ 0 ^ 


o 


<5 


00 


< 


<X 


*«• x-«- 


<. 




xo»— 


XX 


^ :s:-tv 


X 




00 


1— 


h- 




►- 


0 




CLh- 


•tv x-tv 


X 


< 


•— 1 


< 


< 


•M- O^i- 


< 


X 


•)}• 3^>. <U.OK<>’ 


XX 


^ o-tv 


0 


Q 


X 


Q 


Q 


'fr O-JV 


Q 


X 


ir <y>-» 3IOO<i>- 




■tv o-tv 


0 












-M* 






■tv 
























tv 










•M* 














■tv 
































c 

c 

c 


0 


U ^ 


UOOOOOLJ 


1 0 


OOO 


0000000 


000000 





160 







IT 








LU 




ll 








XX 








OH- 




oooXlujj 










00 


a 




H-OU 




QLU^ OQ 








<<rs| 


X 


0 




Oh-O 




>rooLL02:o 










LU 


:r 


>X 


Q^X 




X ^ <t ►— 1 




•» •» 








X 


UOOOTQ.O 




O-XXo. XoO> 








•» 


LU 




















s 




















< 














COhh 




















H-l*— t 






<I 














•» •* 






4a4 








4 4 




4 4 


LU 




H--J QiO 


4 4 






H- 


4 4 


Z) 0 u. 0 


4 4 


r>sl 


it’ UJ-«> 


cx:x LUX 


•jvoo-ij- 




< 


Q h- 


4 4 


CL'^< < 2 


4 4 






jCX OUU 


404 






<I LJ 


4 4 


<Ni*a2; C3 CC 


4 4 


<ia:Lu 


LU^ 


-q.<I>000 


4^4 




LU 


Q 


4 4 


mou-s rj Q. 


4 4 






>oxo> 


4X4 


H- 


X-J 


LUrvIX 


4 4 


X 


4 4 






xoxa:^: 


4 <4 




h-ocucazx 


4 004 


CLt/JiiiOQCoOXQ. 


4 4 




a-»- 




4^4 








4 CX4 




4 4 




*«- <!■»• 




4 >-4 








4 LU4 




4 c/>4 


rsj < 






4Q4 








4H^4 




4 cx:4 


xoa 






4 4 








4 LU4 




4 ‘U4 


•— *>-100 


x-»- 




4H-4 








4X4 




4 r-4 








4X4 








4 <4 




4 LU4 


CN4 


■»* h-4 


oi oiO 


404 






h- 


4X4 


1— -I H- 


4 X4 


2 : 


004 


_i H-cx: 


4^4 




< 


Q 


4 <t 4 


h-UJO — 1< 


4 <4 


r^l < 


4 >4 


-IH-'S-lUJ 


4 04 


< 


X 




4 a4 


<^Q>— 1 MJf-~ 


Sh X4 


rsiLLCL 


4 004 


0_J|— (CQUJ 


4LL4 


h- 


X 


ULO 


4 4 


CMH-i.X OUJO 


4 <14 


»00 


4 4 


a:<-ji— M 


SJ- 4 


LU 






4lu4 


X -J<t^ O'—! X >• 


4 a4 




4 U4 




4 LU4 


X> 


c5oo<a:> 


4 04 


a.<— 1 '3oo^-z 


4 4 




4 04 




404 








4 X4 




4 H-4 


Q 


4 QLi^ 




4 -^4 








4 <14 




4 04 


qe: 


4 ^^4 




4004 








404 




4 a4 


> 0 


4 X4 




4004 








4 --•4 




4 H-4 


>UUX 


4 04 




4'-h4 








4 04 




4 04 




4 04 




4 X4 








4 04 




4 CJ4 




4 4 




4 4 








4 4 




4 4 


CM 


4 **4 


x<X2: 


4 •• 4 








4 **4 


h* rsj 


4 **4 


Q 


4 \4 


xx -^00 


4 V.4 








4 ^4 


LU< 


4 ^4 


oc: 


4 04 


oxoxx 


4Q4 


< 




h-* 


4 LL 4 


too < 


4 04 


X 0 


4 \4 




4^4 


LL 


i-H 


0 


4N.4 


^XXO Oh- 


4 N.4 


XQX 


4 4 


CLOX*— »0O 


^ 4 


0 


xox 


OX 




X LL <I 0*“* >• h— 


4 4 




4 


XXQC<XCU 


4X4 




4X4 


cxu-j2:q-ooc^x 


4 X4 




4 04 




404 








4 04 




4 04 




4 04 


\ 


404 


N.^ 






4 04 


V* 


4 04 




4 04 


0 


4 04 


ru 






4 -J4 


LL 


4 




^ OJ4 




4 OJ4 








4 OJ4 


V. 


4 LU4 




4 4 




4 4 








4 4 




4 ^ 




4 X4 


X 


4-^4 








4X4 




4 -^^4 




4 04 


0 


4 04 


o 






404 


0 


4 04 




4 2:4 


X 


4X4 


X 






4X4 


X 


4 X4 




4 X4 


X 


4X4 


X 






4 :s:4 


X 


4 X4 




4 04 


0 


4 04 


0 






4 04 


0 


4 04 




4 04 


0 


404 


0 






4 04 


0 


4 04 


•Jf 




44 4 4 




4444444 




4 4 4 4 -Jh 4 4 





oooooo 



ooooo 



ooooo 



ooooo 



CGMMQiN /G/ AUA ,SIOESL .BANK ,FLTPHL 

BANKC .PITCH ,RGLLRT ,KULRTL 

PTCHRT ,YAi>RT .HEACNu .FLTPTh 



lUQC 

^UL 

00 a: 

OUJ 



*»• 

-»• 

*»• 

•fr 

i¥ 



nt 

iU 

> 

3 

LU 

-2 



UL 

<t 

2 : 

3 : 

< 

O 

I 

o 





4 






c 








< 






3 






rsi 








X 








X 






X 










00 












X 






►— I 






003 


•rt- 


OJ 




h- 








< 


X 




UJ 






i-iU, 


*»• 






lU 








3 


1— 


•— t 








00 a: 




< 




00 








w 


3 


X 


LU 






QLU 




3 : 




X 








•JV 


X 


X 


X 






«» » 




3 : 




X 










•— » 














LJ 




a 






> 


:> 




X 


1— 










0 












■«■ 


< 




LU 














0 








< 




3 3 


3 










UJ 










X 


X 




>s S5* 


X 


0> 






*»• 


0 










a 


X 




X 3 


X 


f— < 






*»• 


3 




X 






3 


< 




< > 


3 






h-LU ^ 




< 




3 


0 




H» 


3 


X 


3-^< 




0 




>OUJ 




Q 




1—4 






0 




o 


33 > 


0 






LUOUL 


*»• 






►- 






<l 




►— » 










jooo: 




3 






0 




1 




I— 


3 *<'— 1 




o 




luOlu 




3 




3 


3 




3 


X 


< 


-X 




3 




•1 ^ » 








X 






H 


< 


3 


h-3X 


X 










LJ 




o 






0 


X 


►— » 




X 








'»• 






0 


0 




< 


X 


> 


’«■ <13 


< 










< 


0000 




• 




LUw 


< 


< 


-JwQ 


3 


<x 










>^rnrg^ 


-J 


0 




3-J^. <3 


X 


<5.CN3 




03 








W 




<x 


0 


3 










3 


«--»x 


3 








3000 




0 


0 


•h" -JXoO 


0 


X<3 


IU 


3X 


3 






0 






00 


o 


oo<<o 


< 


<l 


Q 


QO 


0 


<t M 




a 




►— 1 




X 


Ln*^:^30 


X 


3<l< ^ 




'W • 


X 


QO< 


*»• 


3 


OOOO 


X 


t 








0 


0 


0 


3^- 




<OU- 






3303 




H- 


LU 





II 


H-l 


II II II 0 II 


3 


CQ3 


LU 


Luooo: 




LU 






0 


Q 






H- 


•-H 




<t t 


0 


xaiu 




<>0 




X 


• 


3 


X3X 




OC 








3 




'»• 


< 


*~l *-H »— < f-H 


o 


UJ 


1 — 


o<-^ 




0 


0 


X 


II 3 


h- 






X 


• • t • 


a: 


3 




03XX 




X 


3 1 - 


CC 


a 


•— 1 










LU 


X 




1— 1— xxo 


0 


3— »3 


0 


rvl^y; 


1 — 








LULU LULU 




<l 


3 




LU 


-^XfVILJ X 




^ILU 


3 








t t t t 


</) 


cc 


<l 


<1<433<1 


X 


<ILUX 3 LU 




ojd 


<l 






U 


>r^ovj^ 


00 














h- 


3>^ 








►—1 


xxxx 


UJ 


UL 












UJ 


COX 








<>0 


Q-Q.CLQ. 


(X 














V) 


<►1 








(yi 


w 


3 














X 










1— 1 


LLLLtLLL 


X 














X 










X 




►— » 














0 






-w* ^ 


































f— H 














U> 


•ft* 


UJ 






■}¥ 






-M- 
















f— 1 












-W- 


















































c 

c 

c 

c 


• OO ' 


300 


0000 




000 


333 


33 



O 



162 



yiLTC = 50.0 
ALTUUf = ALTLCE 

G/S.'IMAC = KALT^( ALTC-ALTUDfJ/ VT 
GAt'.MAf = GAMNA 

AZC = COS (GAMMAf ]+KGAMMA*VT.*i GAiMi'IAC-oAMMAFj/b 













0 












0 




























N. 












































UL 












X 
















< 












< 
















X 












X 
















X 












- 1 - 
















<c 












< 
















0 










0 


0 
















1 










UJ 


1 
















0 










to 


0 
















< 












< 
















X 










m 


X 










a 






X 










• 


X 










0 






<x 










GO 


< 0 . 


X 








a. 






0 












0 


r— 








Q 






W 














0 


X 






0 . 












X 




Q 


■w* 


X 


O- 












h- 1 - 






h- 




0 


h- 


•—1 








0 






> :> 






0 




LJ 


> 




X 






h- 






V. ^ 






X 




X 


*«• 


< 


1—4 












^ < 












< 




OLO 






0 


o> 




UL X 






»NJ 


o> 


UJ 


X 


X 


v.-«. 






X 


OJ 




a X 






< 


n 


0 


X 


1 — t 


xo 






♦—1 






0 < 










0 


< 




0 


CD 




0 


0 




K 0 






X 


o 


X 


0 


X 


o<— 


UJ 




< 






-j 


0 




LU»-^ 


h- 


< 




a 


0 + 0 


a 




UJ 






< > 


UJ 




Q 










t— •-•'Ni 




►-i 


X 


0 




1 ^ 


0 


•-H 


OX 


0 


X 




H* 




o 


X 




0 




0 U. 




X 


1-0 


cj) 


H" 


X 


< 


■«■ X •- 


o 


Q- 


H- 






H < 


0 


Q. 


»— 1>— 1 




< 


< 


0 


HO.O 






UJ 






^ X 




w 






Q- 


X 




0— 




^00 


00 


iNJO 




< X 




00 


-l< 


h- 




^ X 


> 


-«• O 0 < 


a 


0-0 


UL 


<0. 




OJ^ < 


0 


a 


<0 


h- 


!«- 


1— 1 < 


<1 


•%io^ 




N.O 


uu 


CJINJ 




CJS> <0 


-J 


0 


»— f 


< 


X 


Q-<XO 


X 


<OC\i 


u 


OV, 


0 


OQ 


CO 


001— Xw 


LJ 


V, 


:: 4 D> 


h— 


0 


^X^ 




O-il' ^ 


X 


0 »o 




oOO 


0 


• H--JX00 


X 


000 


o< 


0 


H -4 


OinXLO 


-J 


xo< 




tOi^ 


X 


000 


0 


o-j<t <0 




• #(>0 


<XX 


< 


0 


• •<IO 


<x 




(JJ 


o>o< 


O 


t 


X 




LU 


00 <t 




t 


UL 


000 olj 


X 


0 << .-H 


— 1 


0 




00 h- 






-J 


0 


H-O 


h- 






o 


0 


o 


II II II 0 II 


0 


CQCD 


UJ 


II II II II II 


0 


II II II 0 II 


<< 


0 


0 


II II II II 


t— < 


II II II 0 II 


2: 


f-H 


0 


< • 


Q 






f— ♦ 




• 


< 




H- 


rH 


<x 




0 


rvl 


0 


U.OCL. 


<I 




qCj 


LU 


LJ 


UjtU 


QC 






0 


X 


II a 




Q<< 




0 


h-t— t 


O 


h- » 


<<t 


LJ 


0 




0 h- 




00 




ooxx 


X 


0 




0 


^- 


oxx 


CL 


OH- 




o*— »CJ ^NJ 


UJ 




h- 


^-h-x xo 


2: 


0 »— tcj 


q-q: 


r— 


cx 


^-xxo 


LJ 


00— • -r 


<i 




U) 


LJUJ 




l< 3 ,<ll>s| 








0 


uu 


--J<L <Lrvi 


L 2 . 


J.O -L 


UJ 


<J.a-^cyu. 


QC 


W }<1 


<X 


<X<lOCD<l 


OJ 


<X 0.2:00- 


-00- 


<l 


-> 


<ioo<x 


U. 


<l^XOX 






0 












00 
















0 


CQLL 










oo: 


X 














0 












0.0. 


•— f 











W' * 0 




LP 0 




LP 


<-• * <NJ 




(N -If rn 




ro 












000 ouo 


000 


0000 000 


000 





16 J 



ATTACK 

PROFCRTICNAL NAVIGATION IN AZIMOTh AND ELEVATION 





















1 — • ♦ 






















a. 'oo<-oa 






















a oi-uh-s^ 


















CO^ 


•>> 


a >-o ' 3 -^a 


















1 ^ 




a 100 :s:a 






















a h~ h“ >— « a 










*«■ 












•»• < -H ja 


LU 
















1 ^ 




a oiu 1 a 


N 


















*«• 


a a oa 


<X 




















a-oio xa 


X 
















-li- 


«;*• 


-M- JXX^-SV 


X 




















<t a Sf 


•k 


















•»* 


0 


H- 


















•i> 


•«■ ooooa-rt* 


X 




















• LU h- LU 


a 




















•I^CtX^ -IV 


a 








■ 1 ^ 










*«• 


-«• UJ*-iXl— -i> 


0 




















^ XX-^XSV 


X 




















^a-iv 


•» 




















'»> X - OSf 


)— 




-J 












•J> 




OJ^O-W- 


0 


< 


a 












*»• 




^ JLU-^O-^ 


a 


2: 


a: 
















*«• JDo:x<*^> 


X 


-i- 
















Si* 




•k 








* 










i¥ 


h- JUJLJ-M- 






uu 


















X 


—X 


a: 
















-J 1 - auj^^ -li. 


0 


00 Q. 


X 
















-«. ox OO-W- 


•k 








i¥ 










-ft- 


^ ooh^-ft. 


V) 




X 




i¥ 










* 


^ QXLU 3 -«» 






•— « 
















I^LU-hcx-M- 


X 


Ooo 








00 






*«• 




-W- <QOI— -t^- 


X 




LU 


0 




« 










Si- OX J-M- 


•k 


U-U.O 


a: 


0 




0 






sv 




^ 1— axo-}*- 


X 


<LU> 


>-f 


-HO 










-«• 




#ox< 


•k 


QQ< 




QN 














*«• 0 o-tt- 




00 ^ 


X 


0 0 




+ 










•«.-hO ^Q-JV 


•k 






rsi H-U 












* 


-«.x OOX-JJ- 


a 


L/)(/)i— t 


eta 


<X 




U3 










-W- OXO^^■l> 


•k 


^ X 


P-H 


^ •—•0 (X 


X ^ 




0 








^ ^-axx-M• 




H- h^Q- 




0 XOU'«' 


'«• ^ 


CNJ 


rsJ 








-«• ax<a-iv 


•k 


> ' 


aro 


>••— fO, (JO 


0 


1 






i¥ 




S> <LUXO-^ 






<LU 


<5X^-» • 


• •»• 




•k 








-ii' ox *«• 






Xct 


Q.aj*-t-^(Nl 


CN4 


a 


0 






-JV 


S> X^OLU-W* 


X 


<<UJO 


X-* 


CNI 1 CJCLO^ 


1 




• 






i¥ 


0<X0LU-«- 


«« 


;a-LjQs<- 


LJQ 


4 tO^ • *0 


^ i¥ 




>r 




*«* 




•!> 0 X-f^ 


m 


oo^rxxoo 


0 


<*-»00h-O*^ 




Q 


•» 








>> 0 -xx-ll- 


^ X 


• •<<<!%! • 


V— 


f-XCQ^I «X 


X * 


LU 


0 






•«■ xai— s> 


rNJX 


000^ ^<0 


LUOO 


<Q.< •LUO. 


X ^ 




• 




'W* 0^ 


-«• XOH- ^ 


1 - 




^LU 


CQCJ 


0 


►— i 


CN 






LUH-<LU-»' 


<(NJ 


II II II II II II II 




II II II <• II 0 II ■» 


X 


1 






^ X<-JX-«- 








H-lO 


»— 1 


>— 1 








X-W- ■?^'^«— 


ox 


OU- 


<a 


►^CQX*-^ 






h- 




x*«> i-iLuaj if^ 


<1 •> 


<< 


X 


x<xx 


0 ^ 




H- 1 








LU^ 




'^Ul 


OQ.'^QQ.OI-O * 


0 


X 




^VULJ-«- LULUh-t^-J^ 


XX 










2: 


«— i 




i¥2Zi^lU^X, 


X 






xi-oia.uLLua.ojxt-u'>^ 


<1. 






*^-W Ut ‘H’ r— OJ 


h— 




LU>— » 


ca. LJ cj — * *-1 gl OL -j 


X 








a LU^-3-a 


ex 










X 


II 


X 




•a* 000:^0* 


OLU 










0 




a: 


•W’O-S' K* -J—iU.<'M' 


»^o 










0 




3 


•a-ct* i-t-jHjjz) a 


OLU 








a:-» 




0 


h- a 


» CQ-* a:a a'J'-uu* 


Xh- 








0^ 




»Nl 


LUX 




—a- oujxsra 


XX 








o-w* 


X 


X 


XLU 


^oo*»* _i-»- XX^-<t-«- 


p— i ►— • 
























0 






OCJ'W 












•ft* 




nJ- 






O'O'W' 








•Tf 






























f 


0000 


0000 


0 




OOo 


000000000 


c 



164 



O 









2 








UJ 






•i. 




















00— is: OULU 




< 




XX 


00 


a 




H-oa 




aLU'-'Oo 




CLK-O-J 




<<rM 


X 


Q 




Ol-Q 




'T!/)U-_|2 0 




0 






LU 


X 


>-x 


Q-JX 










•ft «b •» •» 






h— 


X 


00030. 0 




a.xXQ-X'>^> 








•ft ^ ^ *ft 


UJ 
















00 1/) 






2 : 
















H-tO 






< 
















Q,‘<CQ>— t 






X 
















iH-i 






<l 














*«• 


f 

f 

f 

f 


■M-OO-ft- 




-ft- x-ft- 








^ ■«- 








UJ 




t—-J QCO 


•J^ 






H- 


■ft- -ft- 


3 0 


U. 


■M* OO-W- 


K ^ 


-M-UJ-M' 


UUoC 


•ft- oo-ft. 




< 


Q ^— 


-ft- 


a^< 


< 




3“-» ^ 




^CX UUJ 


•>> 01 ^ 




h- 


0 




'Nj-q.a. 


0 


^ 2Zi¥ 




•ft-UJ-ft- 


<t<l>Qoo 


-ft- 




UJ 


1- a 


-ft- •» 


rnoLLS 


0 




:^CL— 


•ft- X-ft- 


>•o2:^> 


•ft- 


H- 


xo 


OJXX 


^ -ft- 


X02<0 


^1— 






•«•<•«• 


^o:«ca:i2 


•«■ 


:>xi— OX 


CQ2X 


■ft- 00-J> 


Q.oo:*:oo£:oox 






•ft- Q^-ft- 




•ft- 








X-ft* 








h- ^ 


^ <t-ft- 




■ft- >-•«- 








-ft- UJ-ft- 






^ Q-W- 


Q i%l < 


•ft- a-ft- 




■ft-Q-ft- 








•ft- H--ft- 






o-«- 


Q.«-»xoa. 


•«- -ft- 




^ -ft- 








■ft- uj-ft- 










•ft* x-ft- 




-ft-^-•ft- 








•>> X^ 










•ft- UJ-ft* 




■«- X-ft- 








■ft- <^-ft- 






•«• Z5-«- 


CM 


•ft- 


a: cx:o 


O-ft- 






1— 


x^<- 


1-0 


1— 


^ Q-N- 


2 : 


•«■ oo-ft- 


j h-q; 


4f-»-ft- 




< 


a 


•ft- <-ft- 


H— UJO 


o< 


*«• LU->> 


Orsl < 


•ft- >•«• 


-II- 3 : JLU 


_|-ft- 


< 


X 


<h- 


-ft- 


<O^H 


UJH- 




^-x^gu.a. 


•ft- 00 -ft. 


(j_j«a3V7 


•ft-X-ft- 


h- 


X 


xo 


^ -«- 


CMh-XX 


OLU 




qqe:»-»h-»oo 


-ft- -ft- 


a:<_)^-•^sl 


^ -ft- 


UJ 


O2-I0S 


■ft- UJ^ 


X0<0.0 








^ U-ft- 




■«- 


cQ>ooo<ct:> 


O^f 


Q.<_) 3001— 






•Jf O-ft- 




■ft- ^-ft- 








•ft- x^ 






•Wr uj-fV 


»-» a 


^ (X-ft- 




•ft- 








•«• <-ft- 






■M- O-M- 


1 — cc 






•ft-uO-ft- 








•«• Q-ft- 






«»• 


2 > 0 


•ft- x-ft- 




•ft-OO-ft- 








•ft- -^-ft- 








hh >*ULJX 


^ U-ft- 




•ft- 








-M- X-ft- 






•ft- 


tLh— »— M-1C^ 


•J^ o-ft- 




-ft- 2 :^ 








■J^ O-ft- 






-> 




•ft- -ft- 












■ft- -w- 








CM 


•ft- 


x<C2:x 










•ft- 


1— X 




V.-W- 


Q 


-ft- 


X2:-»aa 


^X-ft- 








-ft- X-ft- 


UJ <1 


X 


■«• <•«• 


UJ CC 


•ft-o-ft- 


OXUXa: 


-«- Q-ft- 


< 






■«- X-ft- 


00 a 


< 


•«- 


2 : X a 


-ft-N^-ft. 


h-<h--JUJ 


■ft-^^ 


X 




a 


^ X^ 


i-«LLs:o 


01 — 


^ -S’ 


»-i xox 


•ft- -ft- 


CLCj>X»-iOO 


^ -a- 


0 


xnx 






xa,<xo 


•-hX 


•ft- 




x-ft- 


XXX<CQ 


-ft- x-ft- 


<oxoox ox 


•f^ 


a.aoxcLoo^> 


^ o-«- 




•ft- O-ft- 




•ft-o-ft- 








-ft- O-ft- 






•ft- O-^- 


X 


-ft-a-jf 


X 


^ a-ft- 


X 






-ft- O-Ji- 


X 






<t 


•f> ^-ft- 


0 


-n- ^-fl- 


C-J 






•ft- 


LU 




^ ajw 




OJ-W 




■«• aj->r 


X 








X 




•ft- -ft- 




-ft- 




•>^ 


















^ zr-ft- 


X 


•ft- X-ft- 


X 






^ X-ft- 


X 




•«-o*«- 


0 


•Jf O-ft- 


a 


^O-ft- 


a 






-ft- O-ft- 


a 




•«■ 2:-»- 


2: 


•ft- 2 :^ 


2: 


-ft- x-ft- 


2 : 






-«- X-ft- 


X 




•ft- ai-ft- 


2 : 


•ft- x-ft- 


X 




2 : 






•ft- x-ft- 


X 




•«■ O-ft* 


a 


-ft- a-w- 


a 


•ft- O-Jf 


a 






ft- o-ft- 


a 




•ft- o-ft- 


0 


-ft- O-ft- 


0 


-ft- o-ft- 


0 






•ft- 0^ 


0 






^ -ft- -ft- ^ 




•ft- -ft- -ft- -ft- 




•ft- -ft- ^ -ft- -ft- -ft- 




■ft. ^ -ft- 



ooooo 



oooooo 



oooooo 



oooooo 






-M* 

-JV 

-M* 

-M* 



o 






























2: 
























H* 






a; 








CJ 
















0 






Q. 
















H> 








•• 






a 








•-U 








Q 








HU 






Q- 






2: 


o: 








* 








<X 






•• 






LU 


LU 








l-U 








lU 












h-» 


CO 








QC 








CO 








4 




CO 


INI 








X 








> 












> 


2: 




























cO 










D 








•» 








•«» 






^ m 






0 


* 








m 




D 








Q 


0 OsJ 






a. 


m 








CNJ 




< 










INJ 0 








c\j 








0 




1 — 








< 


2:0 • 




2: 


2; 


0 






C-D 


• 




CO 


0 


•«» 




2: 


0 




LU 


HU 


• 






N* 


0 




0 


> 






2: 


OH* H* » 






X 


0 






1 - 


* 




» 




-if- 




0 


•O Q 0 




CO 


CL 


•b 






0 


H O 


CO 


0 




•J> 




0 


^0 a: 




> 




a 






0 Q 


Q QC 


H- 


t 










(NICJLU 


0 


cn 


2: 


oc 






rn cx 


^ OCX 


U-H 


in 




4 






^«JVcO 


CC 




^-U•-u 


LU 


a 






>* 1 ^ CO 


0:2: 


f-H 








a 


• Xoti.'vl 


LU 


Q 


XX 


OCcO 


a: 




a X 




Xh^ 


» 






h- 


HU 


(N 2 :-^ iNjx-^ 


CO 


X 


-HCLO. 


XD 


LU 




h-O 2: 


XCX^ 


COO 


0 






LJ 




1 cx 1 rs 42 : 0 -' 


INI 


< 


XXI 1 


CLX— 


CO 


cx 




> 


t 






X 


< 


^< 2 ! 2 UJh-X 


X 


2: 


CL^ w 


1 OX 


rO 


0 


OO OXX 


xo 


lA 






f-H 


q: 


0 »— t:X Q-CX 


•JV 


2: 


1 x:t— 2:0:0- 




H- 


0 OX-i>Q- 


X 






•«» 


CL 


LU 


— »CJX-«* +XX 


►u 


0 




HU 


<X 


11 0 1 


UJ^-J 




XX 1 




•«» 


0 


X 


2:4*0*^ 1 < 


►u 


0 




»— • 


X 


-- + 04 * 1 < 


HU 


»— i HU>^ 






h- 


LU 


-H^sJrslXOOLU 


Q. 




XcQ-u( 


XCLLU 


CL 


HU 


-H >>OOLU 


cLo: 


<<H- 


1 - 




z> 


0 


XX^LUOrOCx: 


1 


LU 


CL ^_ia.LUa: 


1 


0 


• ^^ctctcc 


1 X 


1 +•-» 


X 


CO 


<x 


CJ 






X 








CL 


0 




X 


XX2. 




h- 




< 


M It It It II M It 


It 


0 


It it It 


It II II 


II 


O 


LUOLU II II 


It II II 


II 


XX--» 




2: 


u. 








2: 








a 


•>o 




2: 


tuxo 




J— 


LU 




3£. r-sj I-1LJ 












X 




^0 








v; 


LU 




•-< X. (Xcu 






a. 








X •-H 


UCUC. 


c; 


II H II 








a. 


X :x LULU 








a-CL 






CX 1^ 


LULU 


0 






LU 




QC 


OfsIiNirsi ^y^co 


LU 




X X 


lUUJ 


X 


a: 


— X>> 


COCO 


au 


rU f-H 




-J 


QC 


0 


INjNJX^OlNjrvJ 


X 


< 


CLOOCLCOCO 


hh 


0 


u. o>zo>> 


OCX 


ODD 




CD 


LU 


Z 


-^^luluoxx 


LU 


ID 


LUGLQ.LUDX 


< 




—• O^UJCSZZ 


CXh" 


<<<l 




< 
























X 


1 — H»r— 




H» 
























0 


CO CO CO 




Z? 
























0 


XoCX 




0 






























LU 




















cu 










X 




















rn 










LU 





























ooooooo O OOOO O OOOO o oo 



16 o 



RSTAB = LIMIT (-15 .0,15.0, RSTAeU 



Q 

Z) 

a: 

oo •• 

• tO 

CNjrv4 • 



coca 

<<o 

h-h- t 

c/)oom 

+ I I 

(3DCQ — 





•IV 


■IV 


<f -IV 


•IV ct: 




00^ 


•IV LU 


•IV 


1 ^ 


SV X 




•H^ 


•IV ^- 


•IV 






•IV 


1 ^ 




•IV 


00 -JV 


tVQ 








•IV 




•IV < 








•IV 


4V 


•IV 00 


•IV 


•IV 


•IV -J 






•IV C3 




*}V 








•IV H- 






•IVX 


•IV 


•)V 


•IV 0 






•IVO 


•IV 


sv 


•IV 


•IV 


•JV 


^ UJ 


•IV 


•M* 


•IV X 


•IV 


sv 


•IV ^- 


•IV 


sv 


•IV 


IV 


sv 




IV 




•IVO 






•«■ Q- 


•IV 


SV 


•IV 0 


•IV 


•JV 


•IV 


■IV 


*JV 


•IVQ 


•IV 


-IV 


•IV LU 




•IV 


^00 


•IV 




•IV 0 


•IV 


4V 


•IV a 


•IV 


•IV 


^•iv^: 


•IV 



^ -it- 
^KSf(JO 

■*> 

2: 

^ x*«- *«• 

-J ^ 

-jf -j’fr ►—• 

^ w-«. 00 



-«• 

4> 

*«• 

*«• 

-«• 

-«• 

^ O O 

^ in o 

■>^ ^ 
■Jt* 

-«• Q Q 

H h- 

^ (D O 

■«* O C3 

* 



•IV 


^-IV 




cxl 


•IV 


<^-IV 




h- 




1 -IV 


0 ^ 


l-H z 


•IV 


-•^-IV 


00 


xi-H a 



•IV 


•IV 


•IV 




sf-IV 


•IV 








•IV 


•IV 




1 ^ 


■IV 


•IV 




>r^ 


•IV 


•IV 




O-IV 


•IV 


•IV 




1 -IV 


•IV 


•IV 




00 -IV 


•IV 


•IV 




•IV 


•IV 


7> 




•IV 


•IV 


•IV 




sv 


•IV 


•IV 




•IV 


•IV 


•IV 




•IV 


•IV 


4V 




•IV 


•IV 


•IV 






■IV 






•IV 


•IV 


^v 




•IV 


•IV 








•IV 


4V 




•IV 


•IV 


•IV 




•IV 


•IV 


•«• 




-IV 


•IV 






•IV 


•IV 






-IV 


•IV 


sv 




•IV 


IV 


• -IV 




•IV 


■IV 


--■IV 




•IV 


-IV ^-iv 




•IV 


^ + -IV 




IV 


•IV 




•IV 


-IV h--IV 




•IV 


•IV >vlV 




-IV 


^ -<-IV 




•IV 


•IV 


sv 




•IV 


■IV 


II sv 




•IV 


^•IV 


sv 




•IVK^ x-iv 




•IV Q-IV >v*lV 




■IV 


••■IV >--iv 




•IVH-IV 


wIV 




•IV O-IV 


sv 




■IV a-iv 0 ^ 


> 


•IV -e:-iv <-iv 


CL 


■ivh-j-jv 0 ^ 


1 V- 


•IV 


-•IV 


sv 


HO 


■IV h-*IV CC-IV 


osv 


•IV 


-1^ UU-«' 


Q.h- 



4V >4V Q4V 
4V Q-4V atii^ 
4V O-If 
*«- -J4V 4V 



xa 

•NJ H-<0 

I ^> 

^ 4V a 



'<f^V 

o3-:> 

I 

i^-^v 
o-> 
I ^ 

4V 

•IV 



4VH-4f> 4V 



— 4V t-J iX 



O 



4VQ.4VH-4V — 



HH^ 




sv— tsv X -IV 




H H 


sv — 1 sv (/) sv 


0 


H *V 


L0<^)2Z 




•S 2:sv Q. sv 




0 11 -J II II 


sv <t -ft- QC sv 


<4. 


X 


OCQC'-t 




^M-I-IV ••«• 


LUSV 


• X • X X 


sv LUSV — »sv 


LU 


.-s:> 






^ ^SV LULOSV 


□CSV 


OHCt:-Jh-CX h- QC 


sv Ct:sv LUSV 


cx 


wcx 






sv SVX^JC.-{V 


sv 


cc.i--»_jncHH J ^-i_) 


SV-J^SV 






M II M 




•»^ h-uj-«. 


r— 




•H- -c •>f ->r 




II II 






SVO-H* h-sv 


•-•sv 


»-H UJ ^ 1 UJ ^ • LU 


sv 0 *>^ ^ 


1— » 




QCxo: 




sv ^-IV OOUJSV 


osv 


OOQCaOOC^^ICX 


sv — ‘SV LOSV 


0 


ox 


HOLU 


a: 


SVHSV ^3ISV 


-•sv 


0 0 — » 


sv HSV osv 


l-H 


H Q-Q^ 


OOCQ 


0 


SVOSV LU<-IV 


osv 


w ^ 


SVOSV LUSV 


-J 


OOO 


ICJ 


HO 


SVXSV QCXSV 


txsv 


^ a 


sv xsv osv 


CL 


0<IHO 


H-hD 


LUX 


SVOSV o<sv 


3ISV 


LL LL 0 X 


sv osv osv 


X 


>lulu^ 


oo<ct: 


CCLU 


SVULSV XCLSV 


— sv 


•— 1 HH LJ UJ 


sv U.SV ^sv 




CLtXQCLU 






sv 






sv sv 










sv sv 




0 CJ 


sv -IV 










sv sv 




in 0 


sv sv 










sv sv 




T— S 


sv sv 







O OO OOO OOOOO OO OOO OOOO O 



OO 



167 



♦♦ **^*Jfr*^^** *^4:41 4 4 41* 4 4 V4 *444444^4 444 

SUBROUTIME AERO 








Q X 
















7f 


■)> la'-u— • 


















.^ax 








•k 










-«• 1— H-a: 








*k •• •• 










^ 1 Qt/)»-»UJ 








X 










i^(D 








o 










•i^ q: -q u. 




LU 




Q 




— 'OOO 






-M-Lu 


•M* 


^sl 




o 




vOro>H-< 






LU 




< 




Q,00O*-i 




rn » » «. 










u. 




f 

f 

I 

f 




•(NvO'O 






•M*ujj •coaiUJ 


-Jf 


X 








CsJ'^'^'w 






^ XOO.O 


-Jl- 


«• 








-•(NJfHCsJl-h- 






-Jfh-'.:*: O.H-C/) 












fNX-J-I30 






1— UO UJLU 




X 




Q.KO-5 




OOUJc!i<cQa. a. 






•«■ J-XLUOQ^o: 








(_>3^*-i 




Xh-X}~-^iX>-:z 






40Qh-^ Q- 


^1- 


o 




f 

f 

I 

I 




QQ.O JOOOO 






•»^ •30<<aj0. 




o 






oO 








* (X 'X x:^ 




Q. 




00 oo 


LU 








■JM— OI (^XoO 




•k 




h-oO 


O 








•»• '-oxo:uj 




1— 




CX<CQ*-i 


qq 


somc^ 






^ ^ -Jt-juj 




o 






<3. 


0) •••—» •* 






■»-a ^oLua: 




a 


■q* -q* 


•» «k •• •» 


■q* i-s> 


^ ^sO 


SI* OO-M* 




•i> 023XZ< 




X 


•»- 4 


LU 


-q- SI* 




-M* X-M* 




-«• LucjXQt: 


«»■ 


•k 


■q* oo-M* 


h- 


-M* )--»> 


h— 


S> OSI* 








<4 




0*-» <3. 


-q* x-q* 


f-nxmoo (O 


^ H-SI' 








Q. 


XS^* 


U^-^XX 


S^ LUSI* 


oooq:<xoxo 


O*^ 




•«■ 00UJ2 


*«■ 


O 


s^* 




-q* *-»-q* 


Qt:i— »-ih-oxa:>- 


-M* XSI* 




QLUa:^ 




•k 






-q* o-q- 


QXOOOOOOO 


-q* <-q* 




rguj-^h- :^: 




00 


■q* oo-q* 




-q* •-til* 




-q* x-q- 




-q- »-j<Kt/)cc 






-q* x-q* 


h- X 


-q* x-q* 




i¥ <-q» 




•«■ rH>-i a:iu< 


• SI* 


a. 


■q* o-q* 


Q ^ < 


-q* x-q* 




SI* x-q* 




*UJ«yiQ. J^LLH* 


X 


•q* o-q* 


CXhhXOX 


s> 'O-q. 


sOsOOrH 


-q* s^ 




^ -JOOv-f ••CO 




•» 


-q* 


OX ♦ oo 


-q* os> 


rn.-O'-H •* 


-q* x-q- 




* J(^)<UJ2:-M- 


X 


-q* oo-q* 




-q* o-q* 


•» *k *k>^ 


SI- o-q. 




* <ts<^aj*-' j<-{» 


•k 


s^* o-q* 


CM 


-q* SI* 


rgrgO^ 


-q. H- M* 




•5K- LUOOfiXoi-S- 




•q* o-q* 


X 


SI* OSI* 


h“ 


SI* oo-q* 




*jV'^luqq:<< 




•k 


-q* Lu-q* 


0*Nl < 




<MNfCMoQ Q 


SI* >-M* 




* x*-to>oc;u.'{» 




s^* x-q* 


h-x^^xx 


-q* x-q* 


h-OQO<XOXX 


-q* oo-q* 




* «/ii-oo'x f a-«- 


«k 


■q* <-M* 


qoCh-,1— ILO 


-q* <-M* 


LLX'-tXOQXX 


-q* SI- 




■q* uj uu. 


s<* 




SI* O-M* 




-q* :zsi* 


OOOOQOOOO 


SI* OSI* 




•«■ xac •- 


•k 


•q* o-q* 


X 


-q* >-si* 




i¥ o-q* 






3S^* 


>r 


■q* Lu-q* 


>— 1 o 


-M* o-q* 




Sl* x-q* 




-q-h-ULOH- l—U-5> 


X 


•q* o-q* 


1— X 


-q* o-q* 




sv ►—Si* 




•n-3 <x »3 




Q- 


-M* 00-1* 


X > a 


-M* xs> 




SI* XSI* 


*«• 00^ OOOl— UJLUUOO'J^ 


•k 


■q* 


•-H >LU X 


s> o-q* 


nOnOO— 


s^ o-q* 


-fr UJ-rt* 


-JS<- 


f^) 


x-q* 




S> 


corn •— I •* •* 


-q* o-J^ 


•n-QC^i- z<o< ♦-J-^ 


-^X 


-q* 




•q* SI* 


•k *k WkN^ >0 


-q* SI* 




r>JCX 


SI* ••SI* 


rg 


-q* --q* 


rsiOsi'^j^^ 


-q* ••SI- 




1 - 


SI* V.SI* 


Q 


-q* '^si* 


— ^-^ogro 


SI* '^-q- 






<r\i 


SI* <-q* 


LU QC 


-q* co-q* 


f-Hco »^oo 


S^ OSI* 




OJXOLij^* 




SI* N^-q* 


X X o 


-q* nhSI* 


)— oootxoorci: 


SI* '^si* 


•)> (N*0'-UUJt— ^_l>-» 


OCX 


sf -q* 


-H xox 


•S' U* 


OQ^r— tQ^ri— 


SI* SI* 


•»UJ*JU.J<1 CD^'S' 


•* 


-q* iiC-q* 






OQO^LJOOOO 


Sf x->> 


LUO-JUJ 1 


H--»* 


iUr^ 


SI* o-q* 




-q* OSI* 




SI* OSI* 




OCX 


SI* OSI* 




-q* o-q* 




SI* OSI* 




U. 


“j> o-q* 


<t 


-q* o-q* 


CZJ 


•q* o-q* 




r— 


UJ-J^ 


V. 


-q* aj-»^ 


V. 


if ojv 






i-KX 






^ -q* 




-«■ if 


h- — »ooo^-i 


OLU 


-q* x-q* 


X 


sv X-q* 


X 


Sf XSf 


•»LU^ 3!)- SZOQ'M' 


—o 


SI* o-q* 


o 


-q* OSI* 


O 


Sf OSf 




O'M* 


OUJ 


sf x-q* 


X 


-q* xsi* 


X 


Sf x-q* 


CLH^ Q.LUUJUJ 


«M* 


CXh- 


s> x-q* 


X 


-fr XSI* 


X 


if XSf 




XX 


SI* OSI* 


o 


-q* OSI* 


o 


Sf OSf 


-«• h-’rt' f\J^ 




SI* o-q* 


o 


SI* OSI* 


o 


Sf o-;> 




•q- 








SI* SI* -q. SI* 




SI* SI* SI* -Mi -q if SI* 




•«- 















OOOOOOOOOOoO oooooo oooooo oooooo 



16d 



CG^<^ON /C/ KPTCHR ,KRCLLR .KYAlvRT ,KBANK 

KGAMMA ,KALT ,CGARML .CoARMN 

RRTLIP ,PL1M ,KiNY ,K1 nIZ 













-R- 












4^ 












4 












4V 












-R* 
























4V 












4V 






















LU 


•R* 






h- 




3H- 


•R* 




CO 


0 




1-30 


4V 




a: 


Q 




QH-a 


-R* 




LU 


s: 


>o: 


33 X 


4> 






X 


00OC?Q.<> 


•R* 




LU 








•R* 




X 








-R* 




< 








-R* 




a: 








4f 




< 








4^ 




CL-W^ 








41- 


oCO 








1 - 


41- 


LUOC 






<c 


Q H- 


41- 


(3UJ 






h- 


<l 0 


44* 


3t/) 


• 1 ^ HH14* 




LU 


Q 


•R* 


3>- 




h— 


xo 


LUMS: 


•R* 


(g :2 


<•«• 


> j: 


l-OCL 


coex 


41* 


«k •> 


•JV 








•R* 












•R* 












44- 




•5> 








44- 












•R* 




x-^ 








•R* 


ct:o 


^ O-rt- 






H- 


44- 




•>> 




< 


a 


•R* 


OLU 


o-«- 


< 


X 


< 1 - 


41* 


CQ^ 


ll*«* 


H— 


X 


LLO 


•R* 


h— M 




LU 


OZ-JQS 


•R* 




^ LU^ 


GD> 


OOO <cX> 


41- 


•» » 


•W* 04V 








•R* 












•R* 




O04f 








•R* 












•R* 




•fr 








4V 




* X-ft* 








44- 












4^ 












44* < 


QO 


^ >s-«- 








•R* h- 


(^QC 


■IV Q*«* 


< 




h- 


44* LU 


OLU 


•M* 


X 


l-H 


0 


-R- C0< 


^co 


^ if 


0 


XQX 


3X 


-R- 41- LU 


<CQ 




<3CLOOCXOX 


4f •— 10 




•«* 041- 








•R* •-»< 




04<* 








44- CL-R* 




1 > o*«* 


t3 






44- •— » 




I*' oj-f^ 








44- II *-• 




-R* 








44 * u- 




•R- zr-R- 








44- 0 




-»• O-R- 


o 






-R-co II 




•«* 2.-R* 


2 ; 






4> LJJ 




•R* ac-R- 


2 ; 






44- Q<5 




41- 041- 


Q 






44- -lO 




-R* O-R* 


0 






44- co< 






cx-*cx-<cct 



-^-.-.ixcxaizz:^ 
_J J _JLU UJ LU U LJ O 
ootooo rjQOQCaict: 

.^LULUUJOOO _l_l -J 

o:=>Qa 3 DD— t-^ 

f —1 >-•>-• cc (X a; < <t < 

_J </)</) 00 •••••• 

-^_l<_l(XO<a3 - • ••<<<<<< 

< COCO 03 - 100 1-<< <00000 J 

U h- — II— •- 1 0 < 00 U O O < < < <l <l< 
<ooooo<q; • •<<< 

•*•*»»» CNJ » » ^I-H C\J rO f— 4 f\| rn 

1-4 (M ^ CM m -T X X r -4 CM rO O O O -J — I 
I— (J 00^ W OQ Q OLU LU LU cx QC 

—I —I Q a a a CL CL 00 00 00 Q Q Q . 



^ r-4 r-4 ^ r-l 1-4 rH r-4 (N (N| CM PsJ r\| r\| C\J Osl (N| 
LUmmLULULULULULUlXILULULULULLllJJUJ 

<<<<<<<5 <<<<I<<<<<< 



LO 

:z 

LU 

LJ 



IX 

LU 

a 

o 



il H II H II II II II II II II II II II II II H 
LU Lu<o: LU Q:a:a:<<< 



<O0<C0t/^C0< O0<<<L0<^Jiy7L0L0L0 

OJ-UaJQOLJCQ 3iaDCQCU>-2:QC>-2Q: 

— I O Q O O O 3 : O > QC ^ O O O O o o 

OQOiXQQOOOOOiXaQQQQ 



3 : 

< 

-il 

> 

Q 

LJ 

a: 

LU 

< 



> 

^ z> 
ar>s 
^ — 
C^l— 



>> 



CL CL 
•>> ^ 



o< 

+ H- 

H-LU 

QCQ 



acL 

00 

4. + 



><x:>:^a. 
>^^00 
-^h— 4» ^ 
L^U 

-»• <CL-«' QO 
3Q^ 3<< 
— IOClSIH-H- 

LJ^>.<sJUJUJ 
> 4^- o 4* OJOJ 



qqq:c-3h-h- 
<QC-J4' <(3C_) 
LLOOCLL XQJ 

-IX>-IXQC 

<oo<o^ 

l—QC-rt- H-->> •!> 
3l— CNjO^OsI 
<LOX< 
^3<2I<< 
000.00, CL 

— 'Qoo^oooo 
+ 4 i 4 - 4. 

cM<<rg<a: 

CD^-^^C3^—»— 

QCCOOOCXOOLO 

0Q>02:i:: 

xooxoo 

00(300(3 
+ + 4* 

ujLua:LU-*:< 
H-l—l—H-^-l— 

00 CO 00 00 00 1 /) 
OQ>:S:::^OC 
000000 

OOOQOO 

4 - 4 . 4 ^ 4 - 4 .X 

coco I coco 

<<<<<< 

1 I 1 1 1 J f 1 J I 1 I f 1 J 1 1 J 

00>a.^QC 

000000 



II II I) II II li 



oQ>:r Xct: 

000000 



000000 



000 o 



000 



169 



AERODYN^iWIC FORCES AND MOMENTS 











2 








00 oO 














o 




X c 




oooooo 














•— I 




CL ^ 




00<< 














h- 




^ LU 




<LX2_ 














O 




00 X 


















3: 




O H- 






















O ^ 




1— + + ^ 














lL 




i¥ OO 




>0.0. 


OO 












O 




QC a 




004 4 4 


LU 
















> o 


LU 


003> 4 


t— I 




















<> 1 1— 


1— 


rsl 










2: 






1— 


SIvXOr a 


«— 4 


04 










o 




X 


i—f 


X*4 4 Q 


O 


4 4 4 






00 








1 


O 


X33 3: 


o 


ccoca: 










1— 






o 


> 1 + + 


o 


4 1 4 




< 


a 




< 




^XCL 


o 


Or-%-^ fNJ 


LU 


LU(M:^ 


<l 


u. 


*— « 








H-»Q. w 


LU 


4 <<X 4 


:> 


— »4 ^ 


u. 


o 






jr 




LOwLO 1— 


> 


4 




1 4 1 


—1 


< 


< 




LU 




•4 20 Q 




1 lulu -%|— 


3 


00.3 


< 


w 


OC 








0--i0^-4 


Q 


QCXX r\JO 


2 


4-»4 






LU 




U. 




'-*00'»' QO 


2 


4 1— 1— 4 O 




Q-4 X 


00 


t— « 






o 




4 4 o:4 <Xh- 


<I 


4 > 




4X4 


a 


00 


LU 








-^o: ^1— h-o 




>o0'-O -2> 




0^-0 




-«• 


O 




2: 




<L 1 — OIU4 


00 


^OO >CNI 


2 


l-H j ^ 




a 


o 




o 






2 


<XOO CM4 


O 


1 cc 1 


o 


1 


< 




W-l 




LU*-hX--»K-0 


O 


h-4 4 4 4 


*— f 


<4 < 


1 








1— 




XXQlX o 


•-H 


LU— • 4 1- 




2Cl2 


(jO 


< 


—1 




< 




I-Q-— a. + > 


h— 


X^*-* :>o 


< 


SI* 4 SI* 


00O00< 


u. 


< 




QL 




ww:2 ^ 


< 


K-XX^~I— > Q 


(2 




Of^ OIL 


o 


a: 


o 


O 




200^+ < 


o: 


-'O.Q-QOQr\J3 


LU 


•— II— f • O Q 




< 


LU 


00^1- 


LU 




<OoO h- + 


LU 


2ww4 4 4 


O 


>1 > sv SI* 


0CO2:<3t 




►— 


U)L0 




L/) 


>^04 »-lLU 


U 




LU 


<^h- h- 


O'-* 


00 


< 


<Xoo 


2: 


LU 


>40XX>- 


LU 


oo^aoaoocx 


O 


-JXUOO 


oooo-j^ ^^/)Q 


_j 






-U 


O-OwCLh-OO 


O 


4000000 — O 


o 


4 4 4 OO 


0^0^ CC ^ -HC JO 








o 




O 


04 4 o :>-SH-00 




OJ'4- OOL.O 


•«* <3.0<l ^ 






UJ 




M II II II II II 


<a 


1 OO X 




1—1 


-joa. >-o 




fNI>^ 


O 


<4 






> > >0 II 


CL 


> 


OO^OoOOO 1 


o 


1 >- 


2: 




1-0 


CC 


11 II II ^ 


< 


II M II 






< 




LU 


CC 


0<)- < 


< 


3>iC 1- 


O 


0.0 


II II II II II II II 


II 


2: 


II II 


2: 


LU 


Ql— O J— 


LU 


h-H-h- no 


3 


h— H* 






C3l 




2. 


O 


•— 'LUO'-hLU 


2 


000 II 11 II a 


O 


OOO II II 


<<< 




o 


NJ> 


o 


3 


XX>XX> 




QQQ 1— H- 


2 


QOO 


0Q02::^x>M 


2 




o 


LU 


Qli— ^ yiQ.h-00 


O 


3:>^o:> 


<L 


aoxQ.o 



•Of 



ooooo 






ooooo 



ooo 



ooo 



ANGLES CF ATTACK, SIDESLIP, AND FLIGHT PATH 



HQ 

Q^ 

<XH 

U.LJJ 

< I 

I ^ 



LU 

o 

< 

Q. 

00 



(X 

LU 



-> 

























•«• 00-»t- 














•>> • 










X 




•«• I-# 










a. 


<r-«* 


•»> 2-t* 












00# 


•»• 










00 


1 # 


>> t— in-Jt' 








1 


o 


H# 


Z ■!> 






x-^ 


X-* 


o 


O# 


•«• UJ 






Q-^ 


CL^ 


*»• 


1 # 


■i* acMU-t* 






— X 


^X 




0^# 


^ a-!^ 






XQ. 


XQ. 


< 


# 


•«• _juj3:t3-j> 






*-1w 




H 


# 


•«>2 <Q.a-<^> 






0000 


0000 


lU 


# 


LUCCwii. 






•w-a 




X 


# 


<i. — ^UJQQ 






-^o 


--•o 


H 


# 












w 


# 








H-^ 


H-^ 


00 


# 


* x^- _/•»■ 






LU< 


LU< 


a 


# 


■JKDS: ••OLUh-<* 






XH 


XH 


o 


# 


•rzo# 






HLU 


HLU 




# 


•»• Of-CM— LU -t* 






^X 


'-'X 




# 


■«■ •=i U.LJU' CJUJS* 






XH 


XH 


1 


# 


•«• ZO' »z>-»* 






•— »w 






# 


•frocu. a^c^LUl-l•tt• 








<^X 


1— t 


# 


•frOO • 0>Q.(— 










X 


# 


*4, h-LUOSLU :3-(^ 






^UO 


-^00 


X 


i¥ 


•«. (XZaJC^QO■»♦• 










w 


# 


i^ZOJUJ lU-x^ 






00^ 


00-^ 


X 


# 


•)MJ CO 2 : t— > LU 00 










>—♦ 


# 


St.-.2.ujO-JXZ4* 






00^) 


xoo 


uo 


# 


•M-t- IDh-Zh->-U-»» 








l-HW 




# 


•»KZ<XZO 0-t> 




0 


OOO 


oox 


-> 


# 


■J*_l t-<< • 




r«-i 






< 


# 








•w-o 




H^ 


# 


LU (NH^ 




o 


>W 




luog 


# 


2 i> 




H 


-h-w- 




X# 


# 


•«• LU >-• 0 LU 0 Qi -M- 










H-»- 


# 


H» X*^'Ha3(i:LU'J< 


r-H 


0 


<-f 


<x + 


wh- 


#X#X<XOO ^ F-# 


LU 


0 


H — 


1 — • 


OOO H 


# XX«— <h-XX# 


0 




LU^ 




OQ Q 


# 


•»# LU'^<-0*^<^# 


X 




X^ 




OX ^ 




< 





Q> •-» 

Ha 

-s>Q>Q z: 

<tl— IWWW H— 
I 00 

L/ouo a 

<!<3.<I U- 



<HX^-»-> H 

o 

.00^0. I 0s4 Q 

'OoO'-'-^ X 

X 

1 o HH H h- 

ooluqqq > 
XQ-M- ^ 




*«■ < 5 -#^ < 

^oc-jfujxQa: ujuj*^' 

a:ooa:oo 4 f 

*«■ <'»• — tXLU<HLJ 00 7 ^' 
*«■ II 

•«■ >H LUOOq^'W- 
X >x a^f 
*M-LU^^- ^>-CCUJiy)CL^ 

* a^H-<ujco^-a‘-»Q*w- 

•M*aQ-M-: 2 a XLU 00 ^ 
CQOIU < 

*S* I— a. < 1 . 0 ) >-i— LU# 

X Qca<rxa<^# 

# #a<xi— qcq: # 



>rvl 

q:> 

a:<x 

<x 

• a: 
H <t 
a II 

• rH 
Q.LU 



II II 








II 




cr,<LLuo/»w 


X X 


r- 1 •UJ 


II II II 

h-H 


LU 

0 


II 


II 


II II 

XX>LU 


X 


■»(_»•» J LJC 

iJULu cioa^-iv 


xo: - 
<x-) 


-^ 1— <l 

^ 01 - 


QQ < 


1— 1 


H 


H 


HO Q 


(X 


•»• (- 4UJ 2 : 1- (- UJ < •«• 


o 


X 


<X<<l<IX 


00 


0 


0 


OQ II II 3 


a 


•)► O-S^— IGD‘-'LO0T-iZ'*»' 


-JX< 


II • 


XI— Xh-X 


00 


Q 


Q 


oa H 


1—0 


•»Z*CD ZiXZXXQC'J^ 


<11—1— 




OLUOLU<r 


1— I 


X 


X 


xorx-j 


LUX 


•»> r)-»<LL—i—'Z<<4<' 


UJ^< 


X 


<CQ<aDO 


X 


X 

# # 


> 

# ^ 


xxxx 


XOJ 


* U. >» h - 0 _|U. 13 > J! 


a: ►--♦a 


» 



ooo ooo 



oo ooo OOOOOoOoOO o 



171 























^f 


•i> — • Lo:^ ■*> 


















X 


X 


•if 


# LULU 


















X 


-J 




00 004 


















GQ 


XI m 


GO -If 


OC _IO LU>f 


















< 


< -::5 


1 ^ 


4 LU <>-• 0-«- 


















H- ♦ 






•«• H. >u. z-i> 
















■Jh 


X 


X X 


O-if 


•«• UJLU 'J. LU.«. 
















> 


< 


< 


1 ^f 


•»• SXoiuj 






r- 1 






<•*% 1 






-> 




IT' -If 


•«. <h-UJQ X'O 






1X1 














a 




^ cC H-o 






— 1 






rH «k 




•Ih 




2 : 


^f 


•)> O'U 0-J> 






CQ 






1 (M 




•If 


:z 






•t* Z Q. J2 3 : UJ 1 0 ■>> 






< 






i-H w 






X •« 


.-^x •k-^Q 


•if 


•«.a ^x-tosi- 


*-4 










••> 




•If 


Q(M(MQ(M(Mi-t 


■if 


—iH'O'OCH* 


1X1 




«• 






rH 




•If 




• 2 • *0 


-if 


•«• h- “5 < J LU ■>«• 


U 




X 






war 




•If 


XOOXOO 


•if 


^{■oa.aa • 


rQ 




•-H 






>X 




^f 


X -HrHXrH ,-HUJ 




-HO'-'-Jt’ 


< 










<x< 






xxxxxx^ 


^f 


^ 3-. LU f-Sji 












X 1 






Q • 


1 •.Q •* f 




•Jji'-l, ooX'SXXi!- 


•m 




(M 






x-» 




•If 


^ • 


- e- • h- 


•if 


u. X Z 0 


a. 




O 














i-i X 


■if 


•^U-i JC-^LUS^ 


H- ♦ 


O 


rH 






1 




-»• 


1! 


II 11 no 


■if 


4* -^ * 004> 




(M 


•k 






-%CM 




Sf 




X X 


•if 


ii- OCCCQC:^ iSXv 






vO 






1 — 






a 


> XcQ 


•if 


■«■ OLUCLUJ-iOO-)^ 




U 












•Ih 


X 


XX XX 


•if 


•4^0.03 OO cXLJ-i^ 


o 


h* 


1X1 


0 


0 






rH 


X 


XX xoo 


•If 


1* a:<j5oo 4» 






h- 


m 




oxwQc: 




LU 


CD 


X< < 


-if 


4 ^ X 0 H- JJ ^ LT> iV 


•» 


*□ 


i-H 






>x 








< X • 


Sf 


4^aX<t^XXl •i^• 




e> 


X 


OJ 


U 


U<1< 




CQ 


h- 


XI— f-»X 


•if 


« —< Q u j ac 4)« 






JC 


1 — 


h- 


1— CCW 




< 


u 


-HX <IX 


•if 


X<-JLU4> 


LU 










x^ 




H- 


X 


<x >x 


•if 


•l^<XLU >LUK4> 




o 




u 


0 


a<o 








:>2 <x 


•if 


»JZjO0 


•-H 


• 


— % 


0 


0 


Ow> 




X 


►H 


<•— t X 




#0'~*'Qi — 1 


•X 


y' 


rH 










2 : 




< 


•if 


»a>;< oCLu # 


3 




• 












• • 


h- •• 




■» o:<'-i-^<a£:a'i^ 






a 






1 




1- 


rH 


h-rH rH 


•if 


4 ^ LUSoC— t>OLUiV 




O'-HLU 


♦— 1 


►-<1^ 


•— tfH 1 




0 


X 


<X QX 




4 ^ 4— • '-04V 




• 1 


t 


•k 


•k •» 


•k 1 




0 


X 


ax X 


■if 


4» X »>-H »Q004» 


p-H 


<3i— 1 




*— H 


•-HCM 


I-H*— ♦ #k 




X 


CD 


CQ h-X 




4> q.-iijj4^ 


• 


1X1 • 


• 2 : 






W »CM 




CD 


< 


<i oo<i 


-:f 


-^4^ >4-<LU2£C£:4> 


'J 


• CM 


•k 


> 


>> 


>• rH 'W 




0 


K' — * 


OOX-'Xh- 


•if >-if X ••O 0 ox^f 


UJ 




X 


<l 


<< 


<W> 




00 


CLUJ CLX 


•if •-H'if <xx •:2 x->f 


t 




•k 


X 


XX 


x>-< 






X>H 


^rxiw-’ox 


•if 


—if X-wO>wXOSf 


— • 




X 


XX 


x<x 




X 


2 w 


o:zwi— iir 


•ifXi>2:xo< x^’> 




f-Ho: 




< 


<t< 


<txx 




a 


t-H 


xw x-» 


^ II LUaC -if 


•» 


’WCXOO 


t 


• 


• x< 




X 


h-^- 


f-h- h- 


•if 


••-ifXCMXX--* X-if 






1-0 


0 1) 


h-< 






DXQ'DDOO 


LU< 


•» 


< II X 


OQMXJ 


-1 1 II 




00 


OCLLUOCLLUO 


•if 


>-4» X -a _j^<4v 






' • 




• Q, 




H- 


Qi 2L00C2L00C 




4>H-002LUO •«• 




C5C UJ 15 a: CL O Q. LU Q: CL -* LU 


X 


2 : 


CO'-'Z5CO*-'Z5CO 


•if CM-if wXi-»XOQ00*if 


00 


< — loo 3 h- •— * — J 3 




0 


X 


0 


0 0 


•ifx-if: 2 x xo-if 


1X1 


• dD 




> • 


•CQh- 


• CD 


1— 


!5- 


00 


00 00 


■if X-H* Xi - XXX-if 


X 


Oh- <U-LUh-'LJI— <LU»— II < 


UJ 


X 


• 


• • 


■if x-if x<mx*wx'~»-ff 




rnoH-«-ixae)oi-xcjoh- 


XX ro 


H 


•k 


•k ^ 


^<-ifo*-i a h-x-if 








2 : 


2 : 




i-i 0 


<?: 


m 


m m 


sff- -ifxxrD aoox-if 


oo J 


rH • 




• 


• 


f 


»— H 


h- 


0 


0 0 


•if 




’wr- 


II 








w 


I^UJ » 






• m 


xctx-:fc->f 


U.UJ 


»-tx 




X 


X 


IX 


XI^nO 




w 


'W w 


■ifX-ifX a^XX -i^ 


•-•a: LX 


•-H 




l-H 




•-H 


uj^w2: 


h— 


1— • 


« • 1— 


Xx00h-<CM-i^ 




o 










>-nxix 


< 




/ 

A 

/ 

/ 

A 


•if !-•»■ X 'SK'^OO X-if 














h-h-O 


2 : 


2:- 


2 I. 2 : 


•if o-if XH- »-iX <x-if 


CJ 














X 


X • 


X • XQ 


-ifz-ifx 2:2:xi— x-if 


2: 


o 










OXixi 


a 


o< 


o< o:z 


•if O-if <x^-^x<<-> 


UJ 


Q 










0 JCX 


X 


Xh- 


Xh- XX 


•if x-if H-ax a<Qh-*>> 


















•If 


^ •if -If 








o 




0 


0 


0 


0 














f— 1 




CM 


m 


-r 


C7> 




f-H 


CM m 






















0 


0 0 







o ooo 



o 



o o ooo 



oou ooooooooo 



I 



I 




< 







:> 























f-l 


pg 






rg 


«k 






•» 


o 






•k 








CNJ 


o 




•— 1 


1—4 


oo 








•—1 




•» 




0-- 






< 


•» 




•-I 


<t 


--K 






•» 


sO 




1 


•» 


1 






CL 


w 




t— • 


> 


sQ 






»-H 


OUJ 






*— 4 


4L?w^ 








OJH- 




< 




r^Lu 1 








*-H 




1 




h-'-H 






f— 4 


OQC 






CO 


o — ♦ •* 






o 


h- 3 




— 1 


o--» 


1— QC^ 


CM 




o 








o--* 


-SO 


UJ 




« — 1 


O 




*— 1 


-nrg 


o -- 






•» 


O — 




w 


•• •* 


o-%< 


GO 




o 


1— ♦ 




< 




f— 1'— 


< 




w 


— • t 










h— 




LU 


03 






LU— ' 


0 30. 






►— 


tLU 




— • 


►-< 


#LUO 


H" 




1— I 


ex' • 


O 




-H 1 


ON • + 


O 




QG 


(js^ 




f— 1 






CC 


o 


3 




•k 


•• 


O 3rg 






•—1 




Os •* 


o 


f— 4 


vO 


cys •. 1 


h— UJ 










1 


*-H 


• ^*— » 


U.CX 


a 




3 




»— • 


LJ-%0 


3 •• ► 


uo. 


h— 


»-H 


LU^ 


o 




h-» •— 4— * 


LU^^ 






t 


f w 




< 


•< 


#— 'O 


>00 


Q 


CJ 


-^00 




1 


0 3^ 




u •* 


O 


UJ 


•-IUJ I-H.-HLO 




Q.^ m LO 


OOJ*«* 


*-fUJ<X 


•*2 




« 


-QC • 1 1 in 




•— » 1 Ln LO 


tCL 


-QG II 


CL •* 






*— iQ, 


rH 


-W >-H»— * -*^0*— **^ 




<-^Q.CNJ2 


oit: 






. --0 o 


•»i-H 


O-H o 




'-=3ujq: 


•* •* 


— ♦ 


•i 


<^O0 II II it I— 


HH *i 


11 II II h- •* II II II 1— 


rg ^ 






•» 




• w 


^*-H 


1— ♦ 


-^rg 


O •'-CQH- 


HH •» 


rg 


•» 


l—ULQ- a 


<1^ 


Q,*— »*-HawQ_*-lH-»0 


t— 1 9» •* 


^(-U.<UJ 








sOQi-iO— i30 


1 <0— II50<0-JZ30U- 


W^1-H 


•O'— I— q: 


CL =50 


< 




•*:z 


CL 


*— 1 




<NIZ 




f 


00 


og t 


HHV 


II 


• 00—^ 


II • 




H- 


ujin 


II 


w 


OUJ 


h-UJ< 


>— 1 




U • 


QGUO 


*-hlL 


0 . 0 . 


u. 2:^ 


-JQC 11 


LL 


o 


• OCNiojo. 


*-H 


H^*— 1 


*-4 UJ^ 


• Q.rg^ 


O*-^ 


f— 1 *-H ^ 


a 


150 


O 




HH 


J>OojQC 


O 


•* •• 


— • 11 II 


11 0O1— 


UA 




h- 


*-4 00 _|3 


rH 


nO :jc: 


f— 1 • 










t wcur- 




W(X •* 


^ h- LL*— 1 


1-iuUU 


LJ 




LJ 


r— LL-^uj 


u 


<^LU^ 


^OO— I3--hO 


Q 




LJLL 


O •— »h-QG 


a 


o 










HH 






-JLU< 


11 • 










• 




<11— H- 










LO 


'W 




Luz:< 


LL 








z: 


LU 




c*:*-Ha 


N^HH 








UJ 


•— 1 










O 


o 


0 0 3 


m 


o 








»— 4 


rg 


ro >r in 


in 


o 


1 oo 




OJ 


o o 


o o 


o o ou 


> o 


c 

c 



17 J 






•)> 



oo-«- 



^ LU^->> 

■«• x:^> 







• 


• 




1 ^ 




• 


• 


< 


<t 








• 


• 


H- 


h- 


UJ 




•M* OJOJ-Ji- 


< 


< 


< 


< 




1 ^ 




h~ 


H* 




Q 


H- 




•it- 


< 


< 






O 




•>> 






_2 


••-^UJ 









(^I^^J c\j^MQ<N(N>(Njr\l 4 

Ooo>ooujooa30o^ ^ ^ 













»-H 0 r-H «— 4 'D «— 4 *-H r-H l-H 3 




•IV 






f— i •» 








uju.u.coa.u. 


LUUL 


U-U, 


■i^ 


-IV < -IV 






1 


•— 1 






CO * 


1 •»<^ •> 


« •» f 


«k • 


•» JJ 


■IV 


-IV^-I-■IV 








•k 
















•IV 


-IV o^v 






»-H 








cc 


Qc: 


< 


< 






^ XOSV 






fH<^ ^ 


-J 






UJ II 


II UJ II 


II >11 II > 


11 11 H- 


•IV 


•IV o-^-iv 






— ' 1 








h- 








3 


■!> 


-IV -=3. 1V 








< 




i¥ 


UJ 


UJ 


• 


• 


0 




-iV r-»^SV 






1 


1 




i¥ 


s 


2 


a 


a 


QC 


■IV 


•IV UJ -IV 






1 < 








< 


< 


UJ 


UJ 


3 




^ 3 ••IV 






*— 1 


1— » 






cx 


CX 


0 


C-J 


• 3 




IV co^-^ 






•» 


•k 




CNJ 






2 


• 2 


QCOO 


■IV 


ir <tLJ-iv 






»H»— * »— iH" 


»— • 




UJ 


cx 


cx 


QC^ 


QC— » 


< 


■IV 


SV H-CC^ 






-u. 










QC 


UJ 


< 


> • 


■IV 


■JV ^ 






i-i-J 






OQ 




UJI— 


h- h- 


>1— 


lX 


■IV 


■IV 2<>V 






1 


<5. 




< 


3 


»^3 


UJ3 


3 


•UJ 


■IV 


•fv u •«• 














a. 


UJCX 


20l 


• CX 


aoc 


■IV 


^ QC2:^ 




o 


<0 


•1^ 








22 


<2 


• CX2 


• UJCX 




sv u.— *sv 




o 


-^CL^QC 


a 




LU 


*— • 


<— » 


QC— »CCUJi-iJi: QUJ 


•IV 


^ iV 








o 




:2 


QLCC QC<X. 


<0 


<2 


•IV 


•iV COUO-IV 




•k 


1 +a^ 


+ 




»— • 


♦•UJ^ *«UJO« •• 


>2 •• >— '•• 


•IV 


•IV ^UJ-IV 




o 


•-t-^o> 








(Nt-a(Ni~ 


CNJ 


*-»0sJ 


(N 




■IV 22-IV 




O' 


> O 


*— * 




3 


UJUJ 


tjjuJKUl 


• UJ 


• H-13 


•IV 


^ — <^-IV 




•» 


*-H 1 






U 


-J 2 ; h- _l 21 </) -J CL -1 Q. 00 — 1 


•IV 


^ 2h^-IV 




c 


>i^»— 1 »— »|— 


*— » 




C^ 


03 < 00 CO < UJ CO UJ 00 CO Ol Ol CO 


•IV 


■IV cC -IV 




00 


< - -u. 


-j 




CD 


<oiUJ<a:X<QUJ<0 X< 


•IV 


•«• <o*iv 






1 •-»— '-J 






3 


< ^ 1— < 0 H- X :2 2 OH- 


•>> 


^ 3:csi^ 






>— 1— 1 


< 




CO 


cxu cx— • 


^0 


*— 4 ^ 


•IV 


•IV -IV 






II 


II 






UJ 


3UJ 


XUJ 


3UJ 


XUJ 


-> 


COI— -IV 






<(\J^ 


— rv42 




a: 


21- 


2^ 


2H- 2 


h- 2 


•5V 2-IV^3-iV 






uja:»--»ujc:i 




a 


— 130 — 130 — »3U—| 3 3—1 


•IV 


— rt* UJO-iV UO 


0 




> II i| II 






u. 


1— (X UJ H-r cx UJ h- cx UJ I— cx UJ I— 


■IV X-IV CCCD-IV UJ 


I— -I 




h— h— ^ CO H“ 






XXoOXZoOX 


20032^3 


SV 


•»-iv cx <t -IV X 




<w 


>U.O<UJ 


w<LU 




CO 


0-130—* 


3Q-*30 


^30 


•IV 3^ a -iv cx 


0 


1 <io— io:i— o£<H-a:ii. 




H- 


QC 


QC 


QC 


CC 


QC 


•IV 


■^•IV 3Q-IV 3 


H“ 


> 




H-i 




2 


CO 


CO 


CO 


CO 


CO 


•IV CO-IV OOUJ-IV CO 






II 




UJ 


3 


3 


3 


3 


3 


•IVUJ-IV 3-IV •- 


3 






QUJ 




2 : 


lT) 


00 


cO 


lT) 


UO 


•IV cc-iv 03-g. 2 


0 


u.:> 


0> 


ITN 


UJ 


m 






m 


« 


•IV cx-iv h- <l.-iv •• 


— • 


»-«•— 1 




•-4 UJZ 


O 


1— 


•k 


•» 


•i 


•k 


•» 


«IV31V 3-IV^ 


f-H' 






hH 


O 


< 


m 


• 


m 




m 




• 






h- 




h-* 


0 


0 


0 


0 


0 


•IV 


IV uj^-^v -5 


C3 








•k 


c/> 












IV 2’>^ 2UJ-#^ 


UJ 








nU 








>s^ 


■V 'N, ^ 




•IV (31V CX 


• 






OU. 


^2: 


H- 


h- 


H- 


1— 


1— 


H- 


^ — i-IV 2C0-IV UJ 


3 






»— • 


ujo: 


< 


< 


< 


< 


< 


< 


«IVI~^CC ^0 


I 








i-:o 


5: 


3 : 


2 


2 


2 


2 


•IV O-IV UJUJ^> UJ 


2 






CO 


1— ij— 


a: 


CC 


CX 


cx 


cx 


QCO 


•IV 2-IV !—>■«• I— 








2: 


a:uj 


0 


0 


o 


0 


0 


02 


■IV 3-IV UJ<^V 2 


LX 






UJ 


-so: 


u. 


U. 


CU 


a. 


LL 


IX UJ 


■IV u- fV Q X •> -1 


1 












■11' -Tf 






■!> •>> 




•IV 




CJ 


o 


o a 








CM 


rn 


<r 


u> 


•IV 


1V 




h- 


00 


^ o 






0 


0 


0 


c 


0 


■IV 


•JV 














0 


c 


0 


c 


0 


•IV 


•IV 














r-H 


•— -< 


r— 1 


r— 1 


rH 









»n 



Q 



o ooo ooo 



ooo OOOO o 



174 



IF (M.EC.20)lvRI TE(6 ,105) 

105 FORMAT ( *0* , 'TABLE LCOKUP WARNINGS SUPPPESSEC*) 







-«• 


•»* 


















•M* 


t ^ 






•k 














*00 * 






#k ^ «k 










1 ^ 




^LU ^ 










•k 


» • «k 








H-« Hr 






3 










o-«* 




*<^- ••>> 


LU 




0 










1 ^ 


4 


* oi LUoO* 


-NJ 




U 










0>'M- 




^ OOJS^* 


<: 




Xo03 ^— 1 














* LUOih-* 


X 




•k «k «k *k 














•«• fJ<<t* 






















» 








H- 
















< 


00 


3 










* r^H-Q* 






Xh -03 


X 


Q 








-M* 


2 : 2 :* 


3 




0 • 


LU 


X 












a 




•k •. a. a. 


X 


T 


OOOO 








* -uq; * 


0 






LU 












* J<o0* 


Q. 




0000 


2 : 












* 2Q.LU* 


» 




h-oO 


< 














►— 




(X<CQ»-h 


X 










Hr 




3 




^au'-»3 


<l 














a 




•k ak *k ak 


H X-ft- 












*LUUJ<* 




^1* •«* 


LU 


Sl- H 












* > > * 


•k 


-M- 00 ^ 


H N 


H ^H 




< 






Hr 




<; 


i^f-^Hr 


3--* <l 


H UH 




h- 




> 






X 




3hh<IXX 


H ^H 




LU 








Hr <t 0 ■)<' 


0 




XX-hh^X 


SI- XSI- 


h- 


XO 










•k 






SI- <H 


> 


j:h-ox 






Hr 




00 


Hr 




H XH 


















1" 2T 


H >-ft- 












H OOLL-^- 


X 


*«• an 


Q rsl < 


Si- UH 










■JV 


•J>003O-^ 




HUH 


X— »X3X 


H SI- 












^LULU H‘ 


•k 


H H 


3X — i*-HOO 


SI- h-SI- 
















H 




Sl- x-ft- 












•J5* 30X^ 


•k 


H -DH 


r\j 


H OSI- 
















H an 


2 : 


SI- -- 1 SI- 




< 










•k 


H lu-m- 


OiNl < 


Sl- 3SI- 


< 


2 : 










3 


H 


h-x<^xx 


SI- XSI- 


H— 


X 










•k 




QXH-ti-toO 


SI- SI- 


LU 


02 : 












H UH 


1 

? 

f 

f 

1 


SI- LUSI- 


cQ>000 








■«-Q3H-SV 


•k 


H UH 


X 


Sl- 3SI- 


•k 


•k ak ak «k 










-r 


^ LU^ 


U 


-ft- ^SI- 












H < 3^ 


X 


HUH 


1" X 


SI- oosi- 












■«• 03^ 


X 


H 


X > 0 


SI- oo-ft- 






II II 


* 






•k 


-M- --•‘ft- 


— • >-LUX 


SI- — 'SI- 








*«■ 


•» 


•ft»LiJ<-J^ 


CO 


‘ft- 3:‘ft- 


LUh-— 


SI- X‘ft- 






00 oo 






'll- 3 < •«► 




H H 




Sl- si- 






LUUJ 


sv :>^ 




"six 


H •* H 


CM 


-)► ••s^ 






OCCC 




^<0 ^ 


1 •* 


•ft-^-ft- 


Q 


SI- >S SI- 






0.0. 




I— UJQ 


<tc\l 


H<H 


LU X 


SI- QSI- 


< 








lOH 


— X 


SI- ^-ft- 


2 : X 0 


Sl-^Sf 


X 




00 oo 




o-rt* 


•JV LU 00 _J *«• 


3X 


H H 


•-• xor 


15* H 


0 


X3 2: 




5 




*«• XLu<i4 


-SL » 


4 XH 


1-3^— *3 


-ft- :^SI- 


<13X00 










LU<^ 


HUH 




-ft- OSI- 






OO 


-«• LU^ 


•rt- <!••«* 


CX.X 


HUH 


>s 


SI- o-ft- 






(\Jt\l 


Hr 


:> 00 ^ 00 -?> 


X 


H -JH 


<l 


-ft- -JH 


0 




« t 


•*,*-tWJbWUJUC,<i.'» 




H CUH 


"S 


H <JJH 






UJF- 


r-->, (-> ■» t— i_)Lj-» 


H^CC 


H H 




H H 










J-)> 00* <U.H^-«. 


OLU 


h:^h 




H X-ft- 


2 : 




f to! 




4'j>o:h-^j- 


-^3 


HUH 


0 


SI- OS^ 


0 






Hr 


cx-fr 


.* -iU'-'* 


3LLI 


-ft- X-ft- 


2 : 


SI- XSI- 


2 : 




Q 


•jj.a3-fl>e)*->o</i-M- 


CLh- 


-ft- 3:'ft- 


2 - 


Sl- x-ft* 


2 ; 




LLLLUJ2: 




2 : 2 : 


SI- o-ft- 


0 


SI- OSI- 


0 




H-fH-foau 


■H-oo-»q:-»’^:'-'Q--m- 


►— ♦»-H 


SI- OSf 


0 


SI- OSI- 


0 






•J5- 




-JV 






-ft- SI- SI- SI- 






SI- SI- SI- Sf 




•«' 


*» 


•» 


















•M- 


















•JV 


















1 


ooo 


oooooooo 


000000 000000 





175 





































































«k •» 














•* •» *i 


•jv 

yi 






OJ 




^ Q 




f— 


X 






•W* 

•> 










OOr-HUJ 




OOOSiLULiJ 




x^-x 












OJC^UJ 




0UJ»-<00 




XO 








Qh-Q 




Q^a 




^4•(✓>^. JZO 




XOOJ 


•M- 






Q-JS 




»— oO 




x-h:!:o< 


•— iH* 




eXOh- 








0.0 




Z3oo>-|— 




o.'s:i!<:a.Q(;<y^> 




CQX> 












«•»•»•» 












4> 

•W* 

■M* 


















^ *»• 




■M* 

i> 






K- 








3 O 


X O 




X 


i¥ 






Q 




QOoc: 




a-^< 


< 2: 




X 








U 




ZJ^-J 




«Nj<^aL 


a cx 




uu^o 








H- Q 






•#^ 


riua.3: 


o ex 




•-•OUJ 








LUM3! 




^ojqh- 




X03<0 


-^h-O 


^ oo-w- 


XUJI— 








cnzx 




<Xot:x 


^ C0*J> 


Q.v/^::^OX00XQ- 


oc-w* 


^xx 












ff 

f 

f 

f 


^ cx-i^- 






vU’f> 
















^ LU1> 










•JV 


















•M* iU^ 






















-M- X-M^ 




4f 












x-^ 






^ <-»• 
















^ <x-»- 






•M* Qt:-» 










K- 


■«» 




•«» Q^-ii- 


1-0 




•M* <^ 


> 


4<- 






Q 






<^ 


H*OJO 


o< 




h- 


T> 






<H- 




^x 


-)> CL-J^ 


<a»-i 


UUh— 




x5:z: 








ULO 


^ o*»* 


•-H 4^0 


^ •«» 


CN^-XX 


OOJO 




>-»00 








-JQ2! 


* ^ 


X <t h- h- 


■M* LU-Jf 


XO<CLO 


^x> 


•w* X-M* 


XluO 


*«• 






<o:> 




>ocia.> 


^o-J<- 


a.<_) 3oo^-x 




oo>X 












ff 

ff 

ff 

ff 








•M» OS> 
















<*»• 






^ o-«. 












w ^-s> 




a-M- 






•M* 




7r 








4> 










^ X-«- 












-M- 










^ O-M* 








LU 








■M* 0'J> 






UJi> 








X 








■«• *»• 






*«• -«» 




•• 4<* 




►H 




■ii* •♦-»» 


f-H 


*»» ••S4- 


h- rsj 




*«• •• *»• 














X 




LU< 






^-x 






•«» 


h- 


*»• UJ-J*. 


o»~< 


*»• LX-^* 


l>OQ 


< 


^ X-M* 


axxo 






Q 


O 




•-H f-H 




r-<LLXO 




■M' 


luoolu 






LU 


::i3: 


u- 


X^Oh- 




XLL<'vJO'-'>H- 




aioJOl— 






LU 


OICJX 




XCL<IX 


:^-f> 


Q.a_)Za.<-ov)x 




u.x>-x 


LU4 


o 


Q- 




■«» U-M» 




^ O-rt- 






•W* 






•-H 


oO 




CJ^ 


V* 








LDi> 


X 


<li^ 


h- 


h- 




^ ^i¥ 


LU 




uu 




^ o-y^ 


X 




LJ 


-♦• 




X OJ*W 


\ 




>* 




•Rr uj-K* 






X 


*-^r-H •— « 














^ *«• 








r^h-r- 




i¥ :Zii> 


x: 




x: 








OJ^ 


H* 


x>x 






a 


^ O-rt- 


o 




*»» n^ 


a 


04<* 


OJ 








X 


^ x-«- 


X 






X 


CQ^ 


o 


II II II 




•«• 


X 




X 






X 




ex 






■«» 


a 


^o-w- 


o 




'ihO^ 


a 


h--^ 


< 


h-l— h- 




•W' o^ 


o 


o-w- 


o 




^ o-w- 


o 


3-f^* 


h- 


x;^X 


^ ^ ^ 








^ -M- * 






O^t- 






















UJ ^ 






















X ->V 






















UJ* 




























OOOOOO 


OOOOOO 


OOOOOO 


OOOOOO 


( 



176 



RELATIVE RANGE TC TARGET 



LU 

o 

< 

q: 

X 











xoo 












Q 
















LU 












X 


u 














OH 












X 


< 














OX 












H 


X 














f-H 












1 


CO 


























X 


l—l 














XH 












X 


00 














OX 












o 
















•— 1 












X 


X 














uu 














o 














oo 












H 


u 














X 




o 








< 












CNJ 




<00 




in 










u 










in 




Xoo 












3 


X 










^ og 




LU 




o 








u 


H 










a: 




<x 




H 








00 




u 








X LJ 


LU 


a. 












00 


u 


rsj 








+ H- 


e> 


HX 




O 








u 


H 


< 








cNjin 


X 


o 




OOQQO 








X 




X 








CNJO 


<x 


00 




O XXX 








Ql 


Q 


X 








^ o 


£X 


CJ 


o 


rH — <<< 








X 


XI 


•» 








Qt:o-* 




LUO 


in 


oxxx 








3 


►—1 








LU 


OJ 


II 


oOH 




O •S}- ^ 




ooo 




00 


U 


N^ 






o 


+ o 




00 


a 


HOOOO 




• « • 






X 


o 








CMLO^ 




UJX 


H 


ocgmrgo 




ooo 






X 


f-H 


m Lo 




< 


o< 


r-l 


xo 




Ou o 








u 


< 


•ft 


• • 




1— 






QlH 


OH 


O • II l| II rH 




II )l II 




X 




CO 


o •-< 




00 


cc • • 


II U 


x< 


OoO 


H 








Q 


X 


oo 


•M* -M* 




►-H 


XOI— 


00 'O 


Z)X 


u 


^UHHH O 




HHH 




o 


00 


rH • 


H- 1 *-H 


LU 


o 


'-•OU 


Q X 


OOH 




^ *XXXH 




XXX 




X 


< 


•o'^XLnxLnx 


Q 




H-O • 


<oo ce: 


^00 


UQQ 


• lUUUU 


uuuu 






X 


rg 


ooo 


U 


U) 


uorgLUQ.i-H 


u 


• XX 


XOUOOUUOOO 




o 


X 


O II 


— » II rH II •-< II 


H- 


00 


cj •OOX II 


UH 


ox< 


xxx>-xoxx>x 




X 










t— 1 






X 


X X 


• < 


H-l 






H-f 


X 


•HULJXOUJOX 




X 


'DCC. 




oj-fr 


r-< ^ 


h-OL 


h— 






X 


X 


.-H LO r— or ) c/ ) h- <y ) 


1 I 1 




II 


LU 




r-*}^ o 


x^ 


X 




LU 






o< 


^ < <0. 


r— ^ 


CO 


ujuu 


u 




l| X 


ux 


LJ 




u 


•—t 




'-'X'-J J.U) j-i-ia; 


X>X 




C3>-f 


X 




XSV CX 


LJ^-i 


o 




X 


u 


H 


^0.00.0 0.00. 




U 


Z 


i-HLU 


H«J^- HH ^ 


o 








CD 


o 


o 




K II )| 


o 


luq: 


HO 


X-»- OOX-II* U 


X 






H 




U 


H 










XX 


—1^ U 








X 




u 






Q^CdOl 


< 


XX 


o< 


US}. HX-> < 


X 






o 


o 


u 


a 




x>x 


q: 




ojac 


OSf 


O 


1-H 






o 


u 


00 


o 














































o 




o 






f-H 


IV ni >r 








rg 








in 




o 


•M- 




o 


o o c 




-«• 
















r—H 






r-H 


f-H f-H f-H 




ooo 




oooo 


O ' 


o 








OOOOOO 





177 



a: 

< 



fN 













< 












UJ 


LU 


LU 




Q 


X 










00 


00 


oo 






o 




U) 














QC. 


LU 










X 


X 


X 






o: 




o 






a. 


a. 


a. 




Q 


X 










+ 


> 


> 




h— 






1— 






UJ-^ 


LU«^ 


UJ-^ 






CNfN 


CNJ 


<x 






2X 


x>- 


XX 




ULJ 


•«• ^ 




o 








— IH- 












o 






LOh-X 








< 


XX 


cx: 


o 








^ — • 






£X 


oo 


1— 


o 






ox 


OX 


OX 






LUUU 


o 


< 


XI- 




OLUOO 


LUOO 


tUoO 




ULJ 


a: a: 


Q 


o 


oo 




l^cc •» 


CC - 


CC » 




O 


>> 


> 




LUQ 




X -s: 


X j: 


X-5 








> 


LU 


cxx 




Q-JV X 


•If* X 


•^f* X 




< 


ogcNj 


rg 


h— 


XX 




o— »o 


«-»o 






<x 


LU^ ^ 


1— -Ir 


< 


•i •» 




U. LU 


Q.LU 


O.LU 






o-r<* •?> 


a •«* 


ry^ 


XI— 








•;> X 


^-j-j 


o 


3XX 


O GO 




oo»^ 






(\J-w 




OOO 


X 


h“00 


X 1- 


00 


LUO< 




►-IX— 


w:> 


— :> 


x>x 


< 


XXOLULU 


O 


o 


(XXX 




a.KX:s 


X-5 


X-5 OOO 


+ + + 




x>*^Qt:Q: 


1 O 


o 


>>c 




X»-iO 


►-.o 


►-hO • t ♦ 


XXX 


LU 


1 1 1 XX 


1— Ol— X 




— 




LUoioOoO 


oooo 


OOOOO OOC 


OOO 


O 


xxx--^ 


OLUQw 


a 


CNJCNH- 




00 00 




O 


LULULU 


X 


OOOh—H— 


QLUQI— 


rr 


XX 1 




< • II If 


M II 


II II >r 1 ! II II 


x>x 


<l 


UJLUajQlQ: 


xQ_xo: 


<k 


<1.<I— 




XH- 






^ > 


QC 


1— 1—1—00 


XoOXO 




l-l-> 




Q 1-5 


-5 


-5 Q 


H- l-l— 




X>-X00U0 


1 1- 1 oO 


00 


<<100 




•XX 


XX 


XXI— XXX 


x.>-X 


uu 






o 




LU 


II 


LJOJ 


LU«wl^l^LU 






M II II II II 


II II II II 




>1 II II 




e)LULU 


UULU 


LULULJ ^LULULU^ 


II II II 


HH 












oxxx 


>> 


XXOXX>XX 




1— 


XH- 


oc 


0^ 






x< 




•— 1 ►-I 


XXX 


< 


xxxox 


C^a:a:f- 


LU 


<rs| 




QCQC 




1— 


OOO 


o 


OOOLUO 


1— H-l— Q 








Q-^ 




X ^ 


LULULU 


LU 


UJLUUUOLU 


oooo: 


LU 




a 


OX 




o o 


h— H-h— 




o:o:a:xo 


QQca 


LU 


>o: — 


o 


o.— * 




o o 


x>x 




x>xo:a: 


x>xx 


00 


lOI— 00 


u> 






O 




-ft- 










O 






0^ O 














f-H 






m >t 










•M* 





oooo 



oooo 



17a 



MlANAl = -XCOTR^SI SVT )+YO(jTR=s=CCS (SYT J 
SIGCAZ = VTANAZ/RNGECM 

SIGOAF = REALPL(SI GJAF,KNFAZ,S 1GDAZ,DT J 











> 


■IV -IV 








■IV 


■IV -R- 
















>t-iv 


■IV -IV 








■>f-IV 


•IV -IV 


















■IV -IV 










^V ^ 
















! -IV 


•IV -IV 








1 ^ 


•IV -IV 
















»— i-iv 


■IV 4 








^•■IV 


■R* -IV 
















o-iv 


■IV -IV 








o^iv 


■R* ^ 
















1 ^ 


■IV ^ 








1 -IV 


-R- -IV 
















00*iV 


•IV ^ 








(JN-R- 


-IV -IV 
















•IV 


■IV -IV 








■IV 


-IV -IV 
















■IV 


^v ^ 








■IV 


-IV 4V 
















■IV 


4V -IV 








■IV 


■IV -IV 
















■IV 


■IV -IV 








-IV 


•IV -IV 
















■IV 


4 -IV 








■IV 


■IV -IV 
















sv 


■IV -IV 








■R* 


■IV -IV 
















-IV 


■IV -IV 










4 -IV 
















■IV 


■IV ■«■ 








■IV 


■IV -IV 
















■IV 


■IV -IV 








■IV 


■R* -IV 
















■IV 


■IV -IV 








■IV 


•IV -IV 
















■IV 


■IV -IV 








■IV 


■IV -IV 










h— 






i¥ 


■R* O-fV 








■IV 


■IV 










< 






■IV 


•IV 








■IV 


■R* -R* 
















■IV 


■IV -4 -IV 








■IV 


•IV -IV 










LU 






■IV 


■IV -IV 








■IV 


■R* -IV 










X 






-«* 


■R* <0-IV 








-R- 


■ft* •«- 


















^ i¥ 








■R* 


-R- -IV 












K 




■IV 


•IV o-iv 








•IV 


■R* -IV 










X 


Q 




■IV 


■IV •-IV 








■IV 


■IV X-vV 










HH 


» 




■IV 


i¥ -4 -IV 








■fV 


-IV 3>->V 












X 




■IV 


■R- 1 -IV 








■IV 


■R* <-IV 










> 


X 




■IV 


■IV -IV 




O 






■IV 5 -IV 










(X 


a 




■IV 


■IV X-IV 




• 




■IV 


■R* X-IV 










1— 


o 




■IV 


•>v X-IV 




CN 




-R- 


•R- • -IV 










Q 


HH 




■IV 


■IV X-«. 




■IV 




■IV 


■R* OO-IV 










q: 


00 




■IV 


-IV 3-IV 








■IV 


■IV -IV 










a 






■IV 


4V l-■iV 




<fin 




■IV 


^ <^v 










X 


X 




■IV 


-IVX-IV 




o • 






■IV -IV 








iOh- 




X 




■IV 


■IV X-iV 




•o 




■IV 


■IV X-IV 




X 




OQQ 




X 




■IV 


•IV -IV 




^ 1 




•IV 


■IV o^ 




X(XO 




lusIQ 


h- 


X 




■IV 


■iVQ^-IV 




4V^ 




■IV 


■R* Ql-IV 




O.X • 




0>(X 


< 






■IV 


■IV X-IV 








■IV 


^•IV X-R. 




x<c 




2>U 








■IV 


-R- X-#^ 




-•X 




* -I* •» 




1 




a:<NX--* 


UJI— X 




■IV 


■R* X-R* 




cr< 




■» Q.* LU-«. 




II 1) II 




^ULI 


XXX 




■IV 


■R* O-iV 




incx: 




s:* >•)«. 




>>> 






1— OC) 




■IV 


-•■R* X-IV 








•»<#<■» 












LUO 




■fVQ’^^ -R* 








■fV 


•-■R- -CSV 




ooo 




luoOq^ 






■IV X ^ X ^ 




t 




^ X-IV x^ 




000000 




(XQ2:h- 


aa:t>o 




■IV<-IV usv 


fNj 


• X 




iv :>-iv q:-r* 


rvj 






XXX 1 


O 




■IV Qi-IV Q-IV 


1 


rn^-^ 




> <l-R' <-IV 


1 






wX^h- 


■IV XX 




■IV 


^ -IV X-IV 


< 






■IV :s-iv o-R* 


< 


ooc 




CM^CM< 


QlXQ- 




-IVO^<-IV 




■V 1 




■IV 






• • • 






K 


XX 






x-R* q:-iv 


xo 






^ oo^j. 


X 


ooe 




<l(X<3;uj 


o<<?. 






CX-R* -fv 


^ ♦ 


ao 




■j^ JC-IV -IV 


<1. 


• • t 




l-C?^-X 


Oh-X 




■IV 


■IV <-R* 


x^r 


XXQ 




IV or -IV <-IV 


X 


V- v^o 




<oOCI— 


X->QC 




■IVX-IV -IV 


QCV. 


x<x 




-R- oO-fV 


CX 


oxx 












SV X-R* oo-#> 


O 


oox<i 




fV 






• t « 




II II It II 


M 


II II 




-q. •— i->r Lu->r 


^ UJ 


'Qt 




■»f X -R* ou 


r- 


CkJULJU-l 












-!> 1— 


>— *LU 






•JV OfV 1— -fV 


1— < 






H*h^ -J 


xxtu 


X 


•IV X-fV <*!> 


Ooo 


II II II 


X 


-R- -JV < -IV 


O 


<<< 


X 


<001-1 


XXX 


a: 


svo-iv or-iv 






a: 


■R* h--IV Ql-R* 




:s:s^ 


OC 


h- QXLU 


:^Qa 


o 


■)V (X-IV X-IV 


x< 


QOQ 


o 


-IV O-R- x-R. 


X 




X 


LU(X<?.0 


<ioo 


^-rx 


•IV x-li- X-IV 


0-1— 


XXX 


h-O 


■IV X-IV X-IV 


a. 




1— X 


XOQl-» 


h- 


HH *— t 


XX 


■IV 


O -IVX-IV 


x< 


<<x 


XX 


SV O -IV X -IV 




XXX 


XX 


^-XI-^ 


:>ooc>o 


OCX 




OO-IV O-R* 


^co 


o:cx:oo 


Qc:x 


■IV X -IV O -IV 




II— 1 


CXX 










■IV 


■R* 








■R* 


■R* 
















■IV 


-R- 








■R* 


■R* 
















■IV 


■IV 








■IV 


■R* 
















■IV 


■IV 










SV 








( 


X 


oo 


ooo 


oooo 


I 


o o 




ooo 


OOOO 


O 


1 o 





lib 



ooo 



«*«J(:4:<:**=fr*«4**«4:****:*««***:*«^«<:s{:**: 4 ^ S{JS{J 4 ^ ♦ 4 =*: Hf^itfi^irif ;ji ♦* 4 ^ 4 = 4 = * 



SUEROLTINE FREPAR 



■»> UJ -i> 

•» XQ ^ 




•k 














■J* C/>h-X<^ ■(» 




h— «k «k » 














■if -I <2< 




z 


«k «k «k 


«k 


«b » * 


. • 


•k » » 




-»• IL ^ ^ 




X 














•ifQ •»■ 


LU 


a 














•ifXS X)l-0 ->f 




o 














SK<0^2:U i¥ 


< 


Q.OOO*— • 
















0. 


» » » *k 














•ifl— <UJ203D -if 


z 




z 






LU 


o 


h— 


•if "30. >-^ ■«• 


•k 






F— 




Ol- 


OOrHLU 


00— iZlu 


4^0. LU'5:r^O 


H* 


< 


ZOC 


a 




HZ^a 


LUXLU 


QLUf-^O 


•ifHXX 1- -if 


z 


0.1— 0~3 


<<M 


Q 




ai-Q 


Q^O. 


>roOLL OX 


!DOh-"2 ♦ 


X 




oqoz 


z 


>-x 


Q JZ 


*— If— f<t oO 


X^ZO< 


■ifO< •-•_JX # 


o 


» «k » «k 


xo^ 


X 


«/)000.<> 


3lO>* I— 


XZ :tlCXCC 


•if UJ_J<03 -if 


o 




f 

f 

f 

f 














Q- 


00 00 














3: ^ 


•k 


1—00 














«w*LL>za *a 


H* 


Cl<CO^ 
































QcC -i ^ 


a 


» «k «k «k 














'*¥ LUa^f^fMLUOO ••if 


z 


LU 


xa 






h— 


»— 1 •— 4 rH 


13 O 




•k 


H= r>J 


a:x LUX 




< 


Q h- 


a OX 


O. •sj< 


LJ -fiW— 1 UJi^ 






^CX LJLU 




h- 


<1 LJ 


OZ-J 




*h-OOG) 


Q- 


0J»-i<XX 


<1<1>-CJ00 




LU 


h- C-5 


r-OOi-H 


mauLs 


^ OOh-O^rHOl— O-J^- 


o 




>ozz>> 


1— 


X-i 


LUrsIZ 


ouuai— 


X0't<0 


* Q. Luai— 






XOXcXZ 


:>^h-oax)zx 


<XcrX 


Q.00i^OCC 


i^JJ 2:00Q-Z00-»> 


OO 
















•fra3LULJ-«00 




z 














-»• xot:auj #oo>> 


a. 


Q rsl < 














*«• a^-LLa:a^-l— 


z 


Q_»^XOCX, 














^ H 


•k 


LJQl i-H»— iLO 














^ LL>- tLU»-l^** 


z 
















-«• '^Q<oo-ja 




og 


Ljj o;o 






»— 


f-H 


1—0 


-M-a: Q^aCcoao.^ 






-1 1— o; 




< 


Q 


rHX 


h-LUO 


•«‘UJ'Sa:0< *«• 


•k 


Orsl < 


-»— S-iuj 


< 


z 


<h- 


XX 


<X O'— ♦ 






1— X^XQ. 


0_|i-ICQ«/) 


1— • 


z 


LLO 




CMK-ZX 


oo:aQ*«' 




Q qC >— *»— it/> 


o:<-li-rvl 


LU 


OZ-IOZ 


Z<h-H- 


xo<o.o 


Luo<< ^ 


1—1 




;siiiio.<-oz 


o3>ooo<o:> 


>XX > 


CL<0 3 


>LUO:*«* 




X 














< Lu-n* 


-r 


I-I u 














•«-<liJ ClJLcCcO^ 


X 


H- Qi 














-«• (xZLuooa^^> 


a. 


z >• o 














*M« a <LLX-J> 




^ >UJX 














OUJ CtUJ 


m 


»LJ 














-w-rsix^o LU ^ 


^x— 


f 

f 

f 

f 

f 














CC-> h- X LUXUJ^ 


rsJU.0 


OvI 


x<zz 












<I-«-0 3QO-sX*«. 


1 -(\J 


Q 


xz^aa 








X 


LU<t 


0.-M* H-a-ILU 


<CsJ^ 


LU (X, 


ox-iq:x 


< 






0*-H 


OOO 


Lu-)t- h- axoo ^ 


— Xo. 


X X a 


H<l— — ILU 


u. 




a 


«— IK— <t ^ 


^ULZO 


CC-^Cl OOUJLUtiO-^ 


^Q-lu 


-1 XCMl 


a.ox*-*oo 


—1 


xoz 


QZ 


Z^OK- 


XUL<^0 


U--W.XX -^3auj-i> 


<l ••LU 


1— • 


XXOKICD 


<3Q-LJOX<^X 


XCL<X 


Q-OOZO- 


^ LU<IUJ-I 1— 


lu-h:^ 
















OJ-«.COX cx<v/)<x-«i 


OCX 




>s 


X. 








■X 




CL-C 


<t 


LJ 








lU 


LU 


— u/1 


^ OJ 




X 






























^-«-ZXQ X<X^% 


OLUOO 


z 


Z 


z 






Z 


z 


a-«. oouj>x>^^ 


— »oz 


a 


a 


a 






a 


o 




XUJLU 


X 


X 


z 






z 


z 


CU* OO^^LJCtXOJLJS^ 


U-l— X 


2. 


X 


z 






z 


z 


X) *«• UJ 00 1- a: < X X 


xz-» 


a 


a 


a 






a 


a 


00 <f Q<00<IX)— 


•^1— »Q 


o 


a 


o 






o 


o 






sf «»* 








^ 


*5J- ^ SK 






OOOOOOOOOO o oo oo o o 



ido 



u. 


00X0 


a; 


LU 






LU 


Xh—H«UJcX 


XI- 2 : 


X 






a 


axQ. oq: 


t-xo 


h- 






o 




XOUJ 








»-h|— • 


oOoooaj 


ujJOH- 








00> 


luqIluQlu 


0OX> 


•b 


■Jf 




» «b 




•» «b «k 


























•b 


■Jl' 










>0 














i¥ 










X 






LU O 


1— Or^l 


X 


> 






< .z 




X 


•b 






a cx 


:X-J£0^cu 










o o. 


^_j<t>— (X 


^OLU 




-«• 






<oujooq; 


XLU>- 




-«• 


3 


ooxa 


O3a;xouj 


^xx 






a. 


•» » » 


««»«»«»«» 


•k » 














X 




3 








X 




3 








•b 
















a: 








f^ 




0 




o o 


> 


•b 




LL 


u< 


OOXH-H- LUO 


h- H- 


0 






LU^- 


UJ0!X>QUJ 


U.XX 


w 




00 


c^uJO 


Qh-3:ujox 


i-»0— 1 


X 




X 


^X> 


1 — M-t<OoO(X 


XLUO 






Q 


oOH» X 


oocl>lui::3uj 


00>X 














Q- 




(/) 








•b 


ifr 


QC 












LU 








0 




> 








CM-^ 


"ft* 


X 








•bO 


i¥ 


u 








OfN4 




0 




h- rsl 




0 - 








OCX>— <IN| 


KX 


rri'T 


-«• 


LU 


<t 


iiiXQQ<i 


oxxo 






LU 




<^0<0LU 


LUO^ULI 


oOO 




Ql 


h— 


Luuoo:: 


Q^LUO^— 


LU 




0 




<aJO.XQLU 


U-X>-X 


0 .^ 


00 


UJ 










h- 


U) 






V. 


V. 


X 








X 


t— f 


h- 


3 






>s 




OTi 






21 


z 


X 


LU 


X 




a 


Q 


0 


-J 


< 




X 


X 


X 


CQ 


i-H 




2. 


2L 


X 


<t 


U) 




o 


a 


0 


h— 


< 




o 


0 


0 


3 


q: 


rr ^ 


^ 


^ 




0 












LU 












X 












LU 





1 -^ 1 -^ Q. 

*— iQ. 



•—I H - 1 0 . 1 — 11 — 10 . 0 . 

o. CL^-^ a^CL^ 

•«■ -I-M- -.►-•}♦•»}■ ULUL 



*Q.<- 5 t’ <>-tS'-i'-"-t<Q.<ivl-J<UJ 
<<* Sof— -<Q. 3! •)>►—< LUO Q 
U.t— •-•at'-'LUU.JQ.Q.-Jt. XK-LUOCJCJO 
_|UJX<XX-» O* •»- X>X'-'i-t'-i>-t 
<X 03 U. 'O Q. t— Q. Q. tx o ^>0 oo oO (✓I oo 



II II II II II II II II II II II II II II II II M II 



-J O I— Ol- OX 
OO XOX<XH-(XH-2h-l— I— <LU<LU 
LU JX Q. >ii O -J QC X OC. Q Q. C3 :> O O t_i u3 
— i-j<-j s«ai— <iLU'-Hi-ioo 
O —I < — J< >-< o O I— < LU _)LU _J 00 «/) <-0 00 

<xooo3u.coQ.a:Q:Q.>'Xu. xujQQQQ 







cc 




< 




X 








Q1 




UU 




X 




or 




< 




X 




LU 




00 




< 


00 


X 


• • 


a. 


^C\| 


X 


II II 


a 




•— f 


XX 


00 


XX 


00 


<< 


t—i 


XX 


X 


— % 




rH 


LU 


0 • • 


X 


• 3'J 


• 


(.^UJUJ 




« t 


LU 


II -hcn 




XX 


< 


xQ,a 


LU 




QC 


<LLU. 


3 


2I>— 


•ft* 













o 



o 



oo 



OOOOO 



ooo 



QQQQ 



o 



za 

<ta 

OJ I 
I 

Oh-<LLl 

<LJOOOO 

CDQ^aa 

CO uo 00 to 
CO CD coco 
<<<< 

+ + + + 



CC 

o 

H* 

to 

LU 

00 



oo 




O 


O 


XIULULU 














• • 




X 


in coai:<tLij 


xxxx 














m>r 




OP 


oooo cxaCQoa 




















U. 


LJ • c • • QCCXQCQC 


h- ♦— h-l— 


X 












il 11 






H-OOCO LULULLIUJ 




o 
















ac 




:^o:mo 


CO 








Oh— 








a 


O II 11 11 11 II 11 11 II 


C0Qd<LU 


<x 






o 


i-o: 




otLcC 




o: 


o 


QCcdcdcd 




LU 




id id 


X-J 


XX 


<< 




CL 


o 


OCo^Q^O: 


ciC 


X 


o 


z:x 


-j-j 


oo 




f— l(\j 


UJ 


o 


LULUUJLU 


< 


1— » 


MM 


<< 


oo 


'JJO 








>r ^ 




0> 


1- 




OJCU 


XX 




r-4r-4 


0000 


LLI 


• 


11 11 11 11 














• • 


h- h- 


X 


0:^QCINJ^U :LqC^^ 




LU 


II 


II II 


II II 


II 11 


II II 


OO 


CLQ. 


h* 


LUajQC<lCUh- 0OQC<tUJ 




X 












UULU 






• oo QC.C3C QC LUCCQCt-t-tXLU 




h- 












• • 




LU 


id QC QCCt: QC o ^CC QC QC QC O 














>T 


rOsT 


II 11 




cd UJ UJUJ UJ O ^UJ LU LU UJ 




h* 


rH 


CNCO 


>rm 


vOM 


ODON 


XX 




O 


<t 1— ( 1-^ 




O 


w 


Xww 


Xww 


Xww 


X-— 


Q.Q. 


00 


CL 


X h- 1- 


coa:<XLu 


LU 


X 




XXX 


XXX 


XXX 


w w 


1— 


PL 


^ -cc e 


xxxu. 


-J 


UJ 


<ILUUJ 


<^.LUUJ 


<UULU 


<1LUUJ 


U-cu 


Q. 


o 


X o a 


CCcCCCcC 


LU 


lU 


OdlUUJ 


Cd LULU 


XLULU 


X’UlU 


1— II— < 




o 


o o 


LULULUUJ 


00 






0:^id 


Oidid 


Oid^ 



*«• 

■U* 



CP 

in 



CJ 

O 



•fr 

•w- 

*«■ 



oou 



ooo oo 



oo 



Oo 



CJO 



oo 



182 



(,K yi PH 5 

KEEP( ICi = /ULRQN 



I Sfr ■>> ■»■ 

O-M- •> 

I -»- ii- 

OSl- •«• 

^ 

■)!• -i}- 

it- ■» -i^ 

00 ■«♦ -i^ ■i^ 

H” •> ■5^ 

-2 •>:• 











LU 










HH 






'll' 










—1 










a 






tV •>< 










CO 










a 
















< 


























►H 










m 






^ ^ 










o: 










LP 






-Jh •«* 










<x 






LU 




CNJ 






^ ^ 










> 






X 










^ ^ 
















»-H 










^ ^ ^ 










X 






h- 




































'«■ -n- -!> 










< 




1 


LU 




LU 






^ ^ 










LU 




ww 


X 
























cuo. 


h- 




<l 






SI- St* SJ. 










LU 




LULU 






X 






^ St* mst- 










o 




LULU 


X 










'«■ ^-SJ- 
















H* 




X 






St- s> 3St- 










* V) 




•» •» 


•— 1 




a: 






St* St- 3SI- 










LU 






jS 




LU 






St- St- as^ 










Q 




I— «•— 1 






H- 






St- St- st- 










—1 




•» «• 


LU 










St- St- -st- 










< 


o*— 


,-i(M 


-1 




Q 






s^ St- 










> 






CQ 




X 






St--^St- C^4^ 












o.a 


LOOO 


< 




< 






St- <St- HS1- 










X 


Olulu 


h- H- 


*— 1 






0 




St- O.St- Qst- 










Q 


h-LULU 


Quo. 


QC 




X 


• 




St-OSt- 3St- 










a: 






<5 


1— 1 


0 


m 




St- cust- 










•—4 


o 


rH fH 


> 




-J 






st- ^s> st- 












O It II 


XX 




0. 


lU 


II 




^{.H-St- •-St- 










< 




l-H< 


X 


LU 


a: 






St- O.St- (NSt- 










a; 




2 : 2 : 


0 


LU 


LU 


< 




St- XSt h-St- 














<< 


< 


X 


> 


0. 




SV wHt- ost- 


OCcC 


LU 






Q 


• l— 1*— 1 




LU 




0 


0 




S^-^-S> -ISt- 


►-LU 


Q 




LU 


X 


H- ^ ^ 


II II 




II 








S> 3St- o.st- 


-IQ 


Q 




O:^ 


< 


Q»-|04 




LU 




> 






St- Q-St- St- 


CQQ 


H» 




xo:o 




• ^ w 




a 




< 


m 




St-t-St- •-st- 


h-Q 


— ) 


H* H* 


<o 


T* 


OOOOOOLU 


— % 






a: 


0 




St- 3St- rHSI- 


vjcX 


<X 






-> 


O h-^— h-3 


»«<»— 1 


LO 


rgi-« 


OL 


Pvj 




s^U-^t- ^-St• 










X, 


fNJo.aax 


•• «i 


LU 




< 


• 




St- St- QSt- 


II II 


II 


11 It II II 


II II II 


I— 1 


•-♦rHCM 


‘3 






LU 




St- LUSt- 3S> 












^ w ^ 






•— 


OL 


LJ 




X*«- Q-St- 










»— 1 


II 




II VIUU 


LJ 


• 




-w 1 — 


^(NJ 


nUH) 


p-sru^Nur- 


UJU'O 


a. 


•— iLU ui»— r^— ? 


-> 


>— «r- 3 


LU 


VI 




h--»f 


f— 4i— 4 


rH 


rH*^ f-H 


LO 




•-I 00 . 0 .:^ 




o.:^ 




1— 


X 


St- 3S^ CXSt- 


ww 


X-- 




LU ww^ 


LU 


o 




LU 


0 Hn 


X 


0. 


0: 


St- OSt- LUSt- 


ao. 


0 . 0 . 


O.O.Q.O. O. 


<XCLO.Q- 


CC 


CN 




iX 


c^) h- 


0 


X 


3 


St- ast- QSt- 


LULU 


<XLU 


LULU LULU 


-q;lululu 


a 




X 


a 


X 


LU 




►-Q 


s^ cost- <^St- 


LULU 


o:>JLj 


a: LULU LULU 


O-LULULU 


h— 


a 


o 


H* 


0 0 


X 


LU 


LU2! 


St- 3S< LUS1- 






^ ^ 




OO 


Q 


0 


00 


Q 0 


0 


HH 


OCLU 


St- 00 St- X •>> 


























St- St- S^ 










■«- 


o 


0 


*1^ 


0 








Sf St- St- 












f-H 


C\J 


*«• 


m 








St- st- 


























st- St- 




oo 


oo 


oo 


ooo 


000 


000 


1 00 


000 000 



18 3 



> 

-Q 



Olh-— «>.QLU 
















->> Si- 




I t/V/lUJ X •>> 
















^ Si- 




H-h-O 'Oh- •«• 
















Si- Si- 




3 C 02 : 












» » » 




Si- s^ 




oOQ. 3>-i< • ■» 






•>V 










i¥ ^ 




1— h- 2XXa: •» 
















Si- Si- 


00 


ZX— ^-0'>s -)h 
















Sf 4 


i— ' 


•— »Oh- t/) 
















Si- Si- 


2 


a: i-z> 
















Sf s> 


^ X 


Q.ai X>-*— »oo •»* 








H- LL 


OOX-J 


Ql 




Si- Si- 


>• 00 :^ 


<U 








OOOXUUOJ 


x^-l— ujo; 


XH-2 




Si-si- 


<— IX 


• -JQ. 00 X -4 


CN 






quu^OQ 


O.XQ.OO: 


1—20 




s^ s^ 


X X 


>X LU<?h- 


— 




*«• 


>T00LLO2<L3 


h-_ Ih-— iX 


2-JLU 




Si- Si- 


XH X 


<3Dqc:_jjj ■«• 


CN 






Xh^20<^I- 


-lO-jooo: 


cx!0^- 




s^ Si- 


^2 


Qi<:3-i 2 B-M- 


(jO 






o.2i^:Q.o;<-o> 


XQCXOX 


03X V 




S> Si- 


X-vt 


o:h-a.<Lu>-i •» 


00 




-W- 






» » «k 




Si- 


X2 


< 003 


UU 




-W- 










Si- >• 


XXh- 


Q< oOoO-iV 


X 














Si- < 


H- XX 


c02h-<^^l— 


•k 














Si- X 


XX 


H- 
















X 


X xC 


Q. QQ.OUJ_J-» 


— rsj 














s> <; 


0 


2 < 20. ■» 


w 






X 0 lL 0 


^-OfNi 


X 




Si- 


oox 


LUUJLUQl'ylUJ -Ih 








afsK < 2 


o:2<^ 


H- -e- 




Sf X 


2(XX 


XLU-1.0LUI— 


OU) 






r>J«l Ju U) (X 


-JQOOJ 


U-^O 




si-o 


2--»h- 


h- CXh" o<o-R» 


•*^00 




1 ¥ 


mou.a; 0 o. 


2— l<i-»X 


^OLU 




S^ X 


XX 


0 2031— 


< :^uu 






X0.2<0'-||-0 


<Ouuooo^ 


Xuui— 




Si-h- 


X • 


SC0C0UU<00 'M' 


CLh-X 






0.00X0X00X0. 


COQCXQLU 


OOXX 




2 


ax-% 


1— 1 UJ>H-i CCi^ 


00 •» 














Si- 0 


OXCX 


LUOOLUOKU'J^ 


•*Q, ^ 




i¥ 










si-o 




2:X<^lO<I-lU7^ 


2 : 




4 










Si- 


> 


<V^LU X 
















S^oo 


#0 


OC OLU QQ-^^ 


•i^OOO 














i> 0 


2X 


oooxuu UUS^ 






*»> 










Si---t 


XQ.00 




» »LU 






h- 0 h— 


-J U 


> 




svx 


2<00 


a. h-xx^^- 


3 :<^o 




*«- 


h-UJO -(< 


00X1— 1— UUX 


h— 1— 




Si- CL 


xo:< 


u. 








<0'-' UJh- 


uuoa:>QLu 


X22 




Si- <t 


h- OCL 


OJh-OQ QC^ 


^o*— • 






CN4(— XX OUJO 


ai— jcujou. 


H-^O^ 




s>x 


< 


uuo^ 22Q--«* 


»UUh- 






X-)<0.0'-'X> 


^^<_J00Q^ 


XUUO 




Si-o 


h-XO 


X2 1— <►-! 4 


^-J •• 






0.<-l c?00|— 2 


OOQ- >LUOSXI 


00 3-X 




Si- 


OOXh- 


»-<2< UJ^ 
















Si- X 


0 


ddUJSL^tyoaj-s* 


^ — 














Si- X 


<3.2C 


X Xccuua: ^ 


•* 


0 










— • 


Si- 1— 




a<i— aoLuo^ 


H-» ^ sQ 


f-H 










0 


Si- 




QCI— 1— 


w 


w 


*#> 








f\l 


Si- «x 


0 


UL<x • 


V0O2 


Q. 










•k 


S> fvl 


<XCJ 


Q— oi-x: 3:4 


-^1— •'>- 


X 










0 


Si- ^ 


X X 


< <■>-> < 4rvja— • 


•k 




H-rsi 


1— M 




0 


Si- X 


xox 


h-Ol— <^uJciUJ* 


1 xr- — 






LU<X rNj 


0 OCH- <t rNi 


1-2 


m 


Si- < 


H- 


<2<<X<QC*< - »f^ 


0 




OOQ < 


^xaa<i 


0 r 220 




Si-^ 


0 


Q<QCOh-Q.LU* 


^Lum » 






.-HLLXOJ 


<20<rox 


xoox 


00 


Si-H- 


2001— 


x-«* 00 ^ 0 






XU.<rvlo»-*>-l— 


O<H-LU00 0t: 


q^luOI— 


h- 




-hO 


^►-OLui— uu 


CL 


•#> 


Q-a^2CL00o0X 


<5CUCLXOUJ 


xx>-x 


X 


S?2 


2^ 


x:3xxxx2*»*tuu.a2 


>- 












Si- -i 


-SOW 


H- Q. 01 — CQI— LU-«. QC:aC2X 










X 


X 


Si- 


OQ- 


h-i— 




2 




X 




X 


•—1 




CXOOO 


• 00 — 


0 


X 


X 




X 


>k 




UJ<^, 


LUU <XUJ^o-J> 




1-^ 


•J> 












xoox 


> O'-IX—' *OUJ 


00 




2 


2 


2 


2 


Si- ^ 


oq:x 


»-»UJ Q.»-iOUU«)^ 


^0 


2 




0 


a 


a 


0 


si-si- 


<0 


UUXUJOOLLXO-^- OLU 


LU 




3: 


2 


2 


2 


^Si- 


xo< 


-«‘C3.h- 


2; 




a: 


2 


2 


2 


S> Si- 




ujq;-h^(/iX-^-»’ 


X2 


1-^ 




0 


a 


0 


Q 


Si- Si- 




QCa.U.Q—'Oh— ih 


1 — 1»— ♦ 


Q 




0 


0 


0 


0 


Si- Si- 












^ ‘M' ^ -W- 


^ ^ 


Si' -Jl- 




Sf s> 
i¥ ^ 




















^ Si- 
Si- Si- 





oooooooo o ooo o o o oooooooo 



id4 



THE NUMBERS (BETwEEN 1 AND 20) CF THE DEPENDENT 
UBLES TO BE PLOTTED AGAINST TIME. 






ooooooo 



OsJOOOr^OO 



lOO 



om 

C\J>f ^OCOrH-HO 



ooooooo 



> 

CJ 



ujq: 

CC<t 

o < 

< 

Q 



OOOO 



^ ^ X 



















o 
























< 




oO 




















a 




tu 












•1^ *)> 












a 




















oo 




3 




















a 




< 




















a 




rH 




















a 




a 




LU 












oO 




o 




< 




a. 








•>> 




a 




<i: 




> 




CL 












a 




a 








X 












V— 




< 




3 
















o 




X 




a 




LU 












< 




o 




X 




X 








^ 3 




a 








ID 




►- 












< 








V— 
















X 




OsJ 




oo 
















o 
































C 
















CNJ 




LO 




c\J 




o: 








^a 




ro 




a 








< 
















a 




a 




LU 












a 




a 




X 




‘ Cl 












3 




< 




V— 




CL 








^ << 








a 








< 












oo 








a 
















a 


— * 






a 


— * 


O 








^ x^ 




X 


>t 


►— » 






o 










^a-J 






•» 


X 




X 


CNJ 










•«- <LU 




a 


rH 


< 




a 




OO • 








cccn 






II 




M3 


< 




ujX 








^ o< 




si- 




00 




a 


il 


UCL 
















a 


f— 1 sO 'O 




3 


CQ< 


















II » » 


a 


•> 


<q: 












00 


00 




IrH 


o 


— • 


•— ICD 


m w 










a 




a 


•-II 11 


a 


sj- 


a: 








■1^ t 




X 


1— 1 




-^1— »*-H 




•> 


<x 


il il 






S^oOQ 


00 




II 


a 


3 ^ 


a 


rH 


• >LJ 








•«• XX 


rM 


a 


-0 


a 




a 


11 


< 


LU 
















►-»33 


a 




QLU 


OfLO 






^ •-iLU 


Q 


a 






•» •» 


< 


•> 




UJ<t 






i¥ 1 


1— 


a 






IH-« 


a-*» 




<ILU 


(XX 










1— 






F— 


X 


3 


o 


u-a. 








a 


•-H 


3 


X 


axx 


QO 


m 


oo 


• m 








o 


H 


•w 


a 


ax> 


x< 




ujo: 








-«• X 






a 


< 




aa 




OLU 








LUO 


— • 


a 


a^ 


a 


— * 


o 


O-^ 


<x 






o 


^ .-la 


o 


a 


a-t 


o 


CsjCsJCsJ vf 


aLO 


a-t 


ooa: 




tt 






• 


<t 


-»< 




»-H f-H *-H <t 


aa 


a<t 


OOLJ 


rHCNj 


oo 


C?(X 


■1^ H-i 


*-H 


a 


F— 00 


X 


» » » >(J 


a 


^sr 


UJLJ 


oooo 


H- 


Lua 




f 


a 




o 


r^rgcsjrg •• 


a»— 


•» 


X 


oooo 


X 


CX3 




OF 


:> 


wX 


< 


9^^^^ X 


ao 


— X 


CJ 


LULU 


h- 


u-a 




LU 


LJ 




LU 


—<030 O 




mo 


LU^ 




V/; 




■w* <a. 


• 




U>ivj 




II ULJIM 


CL 


rHl\J 








II 11 


^ LU 


o 


X 


•» 


X 


-jLuauj 3^ 






HX 




UJ 




■«' a 


< 


1— ♦ 


rvji^ 


»— 1 


aao^xi- 


-•X 


CNJ)— 






-J 














o •-<< 


o 


w< 




<< 


cu 


rHOsJ 


■M* 


a 


3 


OX 


Q 


— » v-x 


a 


QX 


<xu. 


t— t— 


<l 


aoc 


■n- 




<I 


<LX 


C 


-sea 


<0.'U 


<ia 


OLU 


<< 


H 


<< 




a 


a 


aQ 


UJ 


o oo 


a,-H 


ao 


— 1— 1 


C30 


3 


:>> 


i¥ -ij- 




a 


aa 


a 


Q oa 


a-- 


aa 






O 




















*»- 




LU 




•1^ 






LO 




O^sJ 




u> 






X 




*«• 




■w- 




■w- 


rH *-H 










ULJ 








4f 












oooo 


ooo 


OOOOO 1 


ooo 




ooo 


oooo 



185 



FOPMAT (2CX ,^A4 ) 



o 
























< 












0 


















m 


cc 












X 


















LU 


a: 












X 




^ -5f 














X 


< 












>JJX 


















l-H 














2 
















m 


H 














II < 
















< 


2 














II X 




^ *«• 












Q- 


»— 1 


X 












II 
















0 


X 


LL 












II 
































X II 
















0 


a 


X 












X ti 


















1— 


h- 












X 11 
































of II ^f 
















lU 


LU 


'JJ 








>b 




X II 




^ -M- Q 












0 


X 


X 






rsj 


0 




•» II 




•rt* -M- 






>r 






a 


Q 


Q 






• 


• 




rvl II 










«k 
















ou 


>U 




<3 II X 




^ 2 : 






r-» 






a 


a 


a 






LL 


uL 




X 11 X 




•rt- ^0 






II 






LU 


LU 


LU 






«k 


•b 




2 II 2 


















H» 


H- 






m 


• 




X II < 










«k 






< 




<l 












— II h" 




i¥ ^ 












2 


2 


2 












QC II 




^ 130 






00 


a 




l-H 


»— 1 


i-H 






II 


II 




as II 




^CL 






«k 


LU 




X 


X 


X 






>- 






U. II Q 




^^-LU 






f-H 


h- 




cX 


X 


o: 




(X 


X 






0 : II 




S> 






II 


<3. 




LU 


LU 


LU 




LU 


2 






LU It 




^ 0 ^ 






— ♦ 


2 






1— 








LU 




03 


— II 




^ uu 








•-H 












•JJ 


X 


LU 


H* 


2 




*M- < 








X 




2 


2 


2 




X 


X 


<y) 


X 


XSf - 












QC 




Q 


U 


X 




<x 


LU 


< 


Q. 


X 




•«'<1-U 








LU 




•—1 


•—4 


l-H 




q: 


X 


X 


f- 


X • 




■Jf QX 








H* 












< 


LL 


0 . 


X 


X ^y 




•M- H- 






^>s 






< 


< 


< 




Q- 






0 


— 1) 










LU-» 


2 














QC 


OCX 




f* II 




•W'o:o 






-J>s 


0 






— X 


-^X 




Q 


LU 


2LU 


< 


OOOO II 




■^‘<2: 






h~^ 


l-H 






•nx 


tnx 




lU 






y^ 


Q -O It 




^ x< 






r^<t 


I— 


< 


in^ 




Ln»--4 






LU2 


0-2 


< 


00— II 










^-ao 


< 


Q. 


nioo 


00 






<3 


a:«-i 


Ur^ 


u 


— ^ II 




a: — 


vOCT 




•» 


-J 


0 










(X 


LLX 


O-X 




2 II 




Q--I 


)i )l 




wX 


:d 


•b 


LU 


LU 


LU 




LU 


X 


X 


> 


II 




<3. 


LUtU 




— 0 


X 




^ - 


^ - 


-J - 




1 —^ 






(X 


II 




LU-i 






OCM 


•— 4 


0 


•-HXO 


•-HXO 


i-hX 




•-H 


m4> 


p--lf 


<3 


m 1 ) 






I— «l-H 




CMw 


00 


in 


X*-»nO 


LL— isO 


LLf-» 






04f 


sO-lf 


X 


II 






LLU. 








«b 




X — 






LU 


-•If 


—if 


1—4 


— j) 




•»• 0 : 0 : 






LU •• 


LU 


0 






'■^i ■ 




X 


LU* 


LU* 


q: 


X* It 




*»• 3LU 








X 


>r 


LU<0 


uj<a 


LU< 






X - 


X - 


O- 


X -It 




^ h- 


^(M 




•-^f— 4 


h- 


«b 






y-x 






-hX 


HH X 




•-HX II 




15* -w*^ 


• • 




LL- 




0 


•-HQ^ 


►-♦a: 


•-ho: 


UI 


LL 


LL ^ 


LL— • 


LU 


Xx 1) 




# i¥ 


CNJt^CJ 








rn 


QCULJ 


oiua 


a:u 


X 


□ 


2 — 




X 


II 






••LULU 


00 




0 




j:xo 


^LLO 


-:CLL 


2 




w|— 






It 


o 






LU 


LU<X 


X 


u 








»— 4 


LU 


LU< 


LU< 




x<t II 


• 


^ UJ 


1 ? 




1 — 2 : 




h^ 










X 


1 — X 


►-X 




y^x u 


^UJ 


W-H* ^ 


:j^ww 


t— 


i-tot 


uu 










2 




1 — MX 


— »(X 


O) 


— LX. It 






U.U. 


»— 1 


CXO 


h— 


LJ 








U 


<X 


CXU 


cxu 




u-x t) 


!| e 




o»— I*— » 




JCLL 


< 


0 








0 


:> 


^LL 


2LL 


X 


2X 






0 






0 




















oO 




*«• a 


rH 






»-H 




















2 


<1^ 


i¥ i¥\— 








a 




















X 






0 






2 




















»— 4 


LLO 


^ *«• 


Q 






•-H 
























i¥ ■«' 






































0 


■fl- 




om 






X 


•«* 


U^\ 


1 ^ 


•If 


m 


00 








(N 


•rt* 




rnm 


<rvf 


mm 


0 


•If 


nO 


>0 


Sf 




*-H 


^ -if 




















■If 






■If 




oooooo 


000 000 


0 


0 




0 0 


1 000 


0 


000 



ib6 



RCLLP/5TE * AZIMUTH ’t' ELEVATION *♦// 
5(3X,f 10.5,2X,»*' J/////) 

LIST THE VARIABLE RANGES 



o 

CM 









Si- 


•k 






Si- 
















Si* 


»H 






Si* 
















Si* 


II 




Si- 


Si* 
















Si- 


3 




Si* 


si- 
















Si* 






Si- 


si- 
















Si* 






Si* 


si- 
















Si- 






Si* 


Sf 








X 














s> 


Si* 
















00 


•» 




s^ 


si- 








3 








»jj 


(M 




Si- 


s> 








II 














Si- 


Si* 








3! 








CQ-^ 


00 




s^ 


si- 








•k 








<'N»- 




Si- 


si- 




















Si- 


si* 












•k 


X 


q::- 






si- 


Si- 








- 




fH 


•k 


< 






si- 


Si* 








m rH 




II 




> 






Si* 


Si- 








II 




2 : 


11 X 








si- 


Si* 








3 






2 : 


QtSlrH 




si- 


Si- 








LL • 






3 


UJ^ 






Sl* 


si- 








LJ-^ 




UJ 


•k-% II 


>XoO— 




Si* 


si- 








31 






3 


sO 




s^ 


Si* 












rH 


•• •* 


OOXQ. • 




Si- 


Si- 






>r 


- 3 




II 


fcrH 




cvj 




Si- 


Si* 












3 


—1 II 3 




»*' 1 




Si' 


Si- 






rH 




00 




II 3 




— U- 




Si* 


Si* 






II 


•— ILU 


3 




3 


<t 


nT 




s^ 


Si* 






s: 


•3 


2 : 


2 : 






» •» 




S^ 








•k 




»-H 


•k 


-• 2 : oo— 


QC 






Si* 


h— 










3 


3 


r-H ^ 


o 


II ro 




s^ 


3 






CO 








-3 Q-X 




►— 1 




Si- 


Q- 












3 


3— — 'fO 




» •» 




Si* 


1— • 






1— ^ 


iu<r 




3 




00 


— vO 




si- 


3 






II 


QQ •- 




l-C 2 r 


03 -^>0 


UJS~5 • 




si- 


a 






3 




> 


(D^in 


3 3 rH f 


03 






Sf 








•k 


3 11 


0 : 


Nj*h— Q^-- h3^ 






si* 


< 






— k 


2:3 


in 


rH^3 






-*0U 




Si* 


H- 






2: 




:> 




kk^3 


q::^o 




s> 


< 






•k 


h— ^ 


in 


a—. 


LTMf> LO ^ 


H-iLiJ •• 




Si- 


Q 






3 


10 rH 




t-omrgrn t— • 


Si-XOX 




Si* 








w 


00 


in 


(NivO— • Q. ^1" 


Si- 






Si- 


ct: 






3 


3N, 


0-* 


3 ► » 


• •* m 


Si* 






Si* 


< 






3 




<moa^o>o>c7' 


Si* 






Si- 


3 






h-3 


►-ON. 


CL 3 




mio 


— Si* 


— <r 




Si- 


3 






1— ILU 


<2LUvr 


•-^31033 •* 


OSi* 


o<i 




Si* 


CO 






I^QC'-»33<^ 


_S 




h-h- ^X 


COSf • 


0^>t 




s> 


< 






— »LL 




23^ 




t-HHH 3 




•k 




Si- 


H- 








— -%(M 


2:^Q3ot:a:Qca: 3c^'— 


LU » »ULJ *> 




Si- 






CM 




in m^iTi 


2 — 1 - 


OXX-JX 




Si- 


Si* 




+ 


omrgxrn » 


rot- 3 : 


• 


*-H3< 






Si* 


Si* 






rgsO-<Or-<X 


cvi II cd 


3 


i-H-s: 


LL.-i'-nLL^ 




•g* 


Si- 




Si* 


•k «k 


•nn .kCNj 


+ 2:< II 




T^^Q^in 








Si- 


vT-^ 




CO t— 


3 


acxoo 








Si- 


si- 




1— H 




--I*— 'I- 


H-O003i—» 


0 ^: 32 : 


LU<N^ULJ< 




Si* 


s^ 


1— H 


1 


rn33LU<3;3< 


0.10 




1 — ♦ 


1— ^ 






si- 


s> 


II 


»— 1 


> 1^1— 1-^2: 1—2: 


1 




I— 


►-HUU 


►-IUO 


UJ 


Si* 


Sf 


H-i 


■w 




II 




-i.ou 


UOU 


CXOJ 


O 


Si- 


s> 




II 


II (XOCQC^OIO 


-^3 




33 


^UL 


-SLL 


2: 


Si* 


Si- 


O -3 id ^ ^ ^U. 3U. 


2:0 










•-H 


Si* 


Si- 


o 












♦-H 






H- 


Si* 


Si* 


(N 




















si- 


Si- 














X 






Q 


si- 


Si* 


3 












CD 






O 


Si* 


Si- 


a 












0 


Si* 






Si* 


Si* 














Si* 


o 


o 


o 


s^ 


S^ 








UT 






3 UTOCJ 


00 


c^ 


o 


Si- 


Si- 








(M ro 






Nf sfino 






r— H 


Si- 


Si* 








rH rH 






rH *-H *— i r\J 



Si- 

4 Sh 
-ii- Si* 

s> 



* *«■ 

Si* Si* 
Sf Si- 
Si* Si* 
Si* Si* 
Si-Si- 



ooo 



o ooooo 



o o 



OOOOOO 



187 



PRCCUCE GRAPHIC OUTPUT USING OISSPLA SULROuTINES 



Q ■>> 

oo-o •»• 2: 

I •«-■«•< -i^ 

r^« •«• <<• 

O# •W'LUoO •» 

•» I X ^ 

rr>^ •M•^-a-l■^^ • 

•»> ■»> < IXH> -• 

■». -0 

•?> •» X 3 '< •» "- 

^ os: -j •»♦■ Q 

■}> •»> LUOO'Jf • 

•«. -» 

^ -ILUX ■)> o 

•}> •»fQ.00<-i(i '- 

^{. 4>00UJQ-fti 2 : 

•»'-iXX^> > 





U 


















it ^0JH<^*#> 






00 


















S|» ^ ^t 






C\J 


rsj 
















it itnu~:)it 


sO 






















it •W»H02^ 






u 


<1^ 
















it it ^it 


2 






















it ^OOXQ*^ 


2 






•* »(y) 
















4^-^^ oo<*i«- 


X 




a 


•— * 




H 












2'frLU<LU'l> 








axcL 




U 












4 I» ajLUXI^ 








< 




0 












it ^it<l it 






— ^ 


>2 




Q. 












it 2^> UX<t 


•» 




0 








« 
















• 


CVJU 




a 




CNJ 








4 ^► Q. 






00 w 


ooa.:> 




LU 




QC 








2 ^ OOLUOOSf 


2 




• 00 > 


00 •‘Q 




0 




< 








ith^it <ULO^> 


> 




CyCNJ Q 


LULU - 








> 








*><► o-«- aH^-Ji- 


•» 




LU e 


rueD 




U 












^CLit ^d^t 






to 


•(— LU 




< 


0 










it •‘-«*aH it 


H 




Oh- II 


i-HH-fU 




2 


0 










itujit}^ LU-J^* 


•• 




LU 


LOh- » 




0 


o> 


<UJ 








it^it LUXSl- 


0 




Qcam 


00 ^00 




1— 1 




>U 








ity-it OXH-J> 






ULO •- 


LU->^^ 




00 


o 












2 




w^C\| 






2 


H 


<N*— » 








•W'H-H'OO LOit 


X 




• 0 ^ 






LU 




OOH 








it ^it X 0 -Jr 






Q • II 1 


f-HLurg 




2 


U 


00 - 








itCLit HO'R' 






— » 


HOI— 




H- ♦ 


0 


LUOl 








it^it <y}^<Xit 


•» 




<tLU*—i wLLI 


Q<0 




Q 




2H 








it ^it > 3 :os> 


^GO 




• • >0 


ULUU 




1 




•.(X 








itOCit < ^ 






— — OQ^ 


Q.XQ- 




ro 


0 


r-< ^ 








4 j.Lu^o:a *it 


^LU 












f 


0000 








it C^it oTLUOO'H' 


20 


^ sO*W- 


^0 • 


-luu 






Of 


ooH 








-M- 


H H 


^ 1 


•*orr -4 ^ 


uuo 


LU 




LU 


LUCL 








-«.LU-i^- OLUS> 


U^ 




r- 4 LUwLJ 0 


<!<;< 


0 




• 


22 








-»* X^ C 2 <^CDit 


tXH 




• >a 0 


000 


2 






•ww 








it itr^Q^<it 






II “30 




•— « 




h- 


i-Hcn 








-M* \AJit -Jit 


X - 








h- 


• 


•» 


HI— 








4 > 2 -#>luc/) if 


X. — • 


•>f UJ-H* 






^UJ 


■>f OJ-R- 




OJOJ 


■JT 


UJ 




it •— 




^ ^ ^ 


U.LU 




LJO 


^ ^it 




uo 


if 


0 




itt^it 


X 


it 






02 


it it 


> 


Q_X 


it 


2 


2 


St'O'fr QCX^ 


LU 


it i:it 


0 




1— 1 


it 


Q 




it 


•— t 


o: 


it oit (y)cc<Tit 


0 


it CLit 


rr» 




h- 


it c^it 


2 


00 


it 


H 


0 


itCXitd<l it 


LU 


it <^it 






2 


it <lit 




00 




2 


HO 


it (nit LU-M- 


H 


it CXlit 


0 




0 


it CCit 


X 


<< 




0 


LU2 


it Oit OOX->> 




it 'J)it 


Q 




0 


it OSf 




00 


it 


0 


QCLU 


it 00 ->> ursIHSI- 


•—4 



0 


00 


it 

it 


•?> 

it 


^ it 

it 


in 


coo 


it 0 


it 


it 


nj 


c\jm 


0 




it 


0 


0 000000 0 


O' 

000 0 


000 


oooooo 0 



00000 o 



188 



o 



■«» 














<f-«* 






4f 




00^ 


4<- 




*«* 


QC-Jf 


1 






•«- 


^LUS^* 


o^ 










»— « 4f 










1 ^ 






*«* 




a^-«• 






*«* 


-«• X-J^* 








-«• 












*»► h-^ 










Q-^> 






s> 




*»► UJ^ 




















*»► X^ 




*5^* 






^ UJ^ 










*»► 


‘Jl* 








•^^ <■«• 














-«• 












o.-w* 






•Jf 




O-^ 






-«• CJ>^» 
•J^ 

^ X^ 

•J^ H-1 ^ 
JC^ 

■J> UJ-)^ 






^cC^ 
i¥ 0 -«* 

QC-J^ X4> 

-fr :>-«• ^ 

^ •‘^UJ^ 
•M- — !««» fOSi- 



^ t 








■If O^lf 


■If ex -If 


<-if 






00 


-3 —1 








■If <-lf 


■If <;^lf 


a-if 


■^ 




X 


» 






-J> 


■If LL-lf 






ex 




Q- 


o 








■If 


•If -If 


3 -If 


LU 




< 


w » • 






■If 


■If UJ^ 


4rg^ 


UJ-lf 






ex 


LU ^ 






•If 


•If l-’lf 


■If oo-if 




LU-^ 




LJ 


-J 








■If ^■If 


■If oo-if 


■If 


l-rg 






H- -• 








•If ^4f 


^UJ-lf 


<-if 


:z— 




UJ 


•-H rg Q.-^-^ • 






■If 


■If ■If 


4f 3:^ 




•— irg 




X 


ro ^CLQ. 






■If 


*>f ►-■If 


■If •■If 


ex -If 


•00 






•. 








■If <-lf 


^ -H-lf 


a-if 


^oo 






II —I •• •. 






■If 


■If XSf 




LL^ 


IVILU 




o 




'T'T 




■If 


■If ♦—•If 


■If oo^lf 


■If 


1 2: 


m 


♦- 


CJ eg 


rgcM 




•If 


■If If 


■If LU-lf 


<^if 


u • 


2: 




X 


•• •» 




■If 


■If oO-lf 




-j^if 




^^^LU ITMO 


»—H 


— ^X> 








■If • ■»* 


■If ■-'■If 


□.■If 


xrg 


r^m« LU r- • 




00 2 Q- 








■If 


■If 


LO^ 


1 ^ 


fOex «gD 


oo 


^ 1| II 


2:3: 




■If 


■If >.^lf 


■If H-'lf 


LO-lf 




NOaoj— o • • 


LU 


^•-» Q II O 


:z:z 




•If 


■If ^-If 




^■If 


woo 


^ f ^:doo • • 


O 


l|-^LU< X 


x> 




-If 


■If -If 




Q-lf 


-JoO 


• O ^ CT' 


< 


►-tCJ-JLU w 






■If 


■If —♦■If 


■If u.-|f 


•If 


<^LU 


>.^-w 


00 


rn XZX sO z 


W W 




4-^ 


•If ^■If 


■If ^ 


oo-lf 


LU^ 


:^wQ.r-4w ^QCCXLJS: 


oo 


^O ^ •,-^1— II— f ►-H 


UJUJ 




-If h--|f <-lf 


•If LU-lf 


UJ-lf 


cc 


LULU w^ <; Q Q rgoo 


LU 


•-Hni h- J ,-Hi— »ww fO 


3: 3: 




•If LJ-lf -If 


If ^-If 


'VI -If 




XLJ €Ujaojcr'^)*<ie/j 


3. 


M ILU II w^^LU<i. 






■jf — i-w v#-jf 


•W •— 


•— 


►— LJ 


<1 Lj oj X O' ; Qj >* ou •— ' 




”3U LJ<X-J'-»CJ^-^ JLU 






•«* LU-lf ^-Jf 


■If f— -If 


^■If 


1— II— 1 


LJiX— J<J,-^.^uJxac..i 


LU 


a oo:z xx> 2 x 


x> 


2 


■If 


■If ^■If 


If x-lf 


<-lf 


OOO 


:Z'J) cQ a. X X xa 


X 


o ►— < o »— < 




cc 


4f •• 


-If <-lf 


^0*lf 


HH-lf 








^ ^-^0 h- — 1 


— 1— 1 


z> 


■If LJJ-lf 1— ■If 


■If QC-lf 


f- -If 


-JUJ 


-J.U — 1 -J _l — 1 








(-CO-»_J-}> z-» 


•If cn-if 


•— t-lf 


Q.3: 


— I-J — 1 .ul-J ^ -J— 1 — l-u 




o qo o< 


<< 


UJ2-«> ^-H A o-)^ 


■If X-lf 


X4f 


:z^ 


<<<<<<<<<< 


X 


Q OQ OO 


oo 


Q^LU^ LL 


■If O-lf 


■If oo-lf 


>-flf 


i-hQ 


oooooooouo 


Q. 








■If 


■If 


•If ■If 










O <-> 5_» 






■If 


■If 


•If If 








■If 


ro in vO 






■If 


•If 


■If -If 








■If 








■If 


■If 


^ -If 








■If 




o o 




oooooooo oooo o 


' O OOO 



139 



CALL ME5SAG(HESS1, 8,0.2, b. 0) 



I ^ 

00 ^ UJ ^ 

I ^ -iVUL 

O^ 7 > ‘USIO cy^«i^ 

(Nj-w* ^c>oqc::d<<- ^ 
I ^ -M-i— <^a. QC^ 

00 ^ -«- 2 : o 



4fO^ X -Jf 
^ Q. •LUh- >Q l^ 

^ ^ :>x Quj-». 

->> LU^-il— cy^ C5*«' 

^ X f— I • ^ 

->VH- tUJ OJ'^-'Jf 

^ ^ Lu:>ou ■»* 

•}> -W- oo:>»-tuJ:QO> 

^- 0 : 0 — Ki— 

^ LU ^ •--•*«• 

•«■ «w»oo> •o:c^-«' 



•— I 

X 

<i 

I 







# # UJQO-W- 


in 










> 








■)♦■ ••XX2> * 




















■» -J^i^OOh-J QC-» 


3 




3 






3 








•» #— 1< (-IXU* 


CQ^ 




o: 






X 








(LLOi^-O 


30 




< 














* •» 03 oO < ■)♦• 


•O 


















<ooujujajuo* 


-•-.rn 




3 






3 






■ 


* 00* -jh-xa UJ* 


^o— 




ex 






3 








*H-* 0UJ<GCX* 


1 <N(X 




3 






Z 




m m 




*a*uj_iQ oui* 


f— 1 




X 






< 




h- h— ^ 




*Z* >O.Xoou.X* 


— '-I- 




h- 






o: 




3 3-^ 




* •*« -^UJ X* 


ex'- 














CQ CQO 




*>*X*» Xoo-t* 


UJO-^ 




uo 






Q 




< < • 




*i-h*o>lu— U * 


OUJO 




3 






2: 




- o 




* •* <_J<UJUJ* 


330 




> 






< 




^^o •• •* 




* >* xa:a3>cQX* 


•ro 




ex 










• ••00 




*Q4i-a:< <1-* 






3 






>- 




Hiru— • 




* •* *^<>-ia:_j * 


^OQl 




O 






< 


—I* — ^ 


3 *30 




*0-»>-£ cC<-> O* 


•OX 








o 


QC 


in><:^ 


qqcmcQ • 




*UJ* O0<UJCJX* 






> 


O 


rH 


o: 


«H • • 


< •<co 




* _l* >t->XX‘-'* 






-2 






<i 


rHCNJ 


• o • * 




* •*<0. 1— LUX* 


1 — 




< 




Q 




o 


• • •»» 4 




*oo*oc t— ej*-** 


U30 




3: 


a 


3 


o 




ogooo •* 




*h-* Q£UJXUJUJ<* 




X 




h- 




-sC 


►— h-* 


• • *<n 




*ai» <XLUia: JI-* 


XQ- 


• 


3 




3 


3 


OQlO-O 


CNJ t 




*^* h-QLU X* 


1 




a 


O 


O 


O 


-^o m 


^oorgin 




*og*a xxou* 


<5 »0 




X 


o 




3 


»-i II II 


cxooa: ^ 




*H-* XXLU3:XO* 


^-^CO 










O 


a 


<UJ<fH 




*a*Luoc3. -• * 


3nJ— 




>— 


o 


• 




>>rH^XH" 


>S>^ 




*_i* Oq;uj>x>* 




V 


3 




3 


Ci^Q •►-<< 






*Q.*LUU.Q<— '*Q* 


m:>h' 


X 


3 


CJ 


3 m 


3 


o t-^xu 


uou-* 




* *_i qi;<q:* 


ctacL 






3 It 


• II 


t— 


X II 0->>0 


:x<zo 




*LU* LU •act— q:* 




> 


Q 


t 


^ o 




• • 


^vyj_juj 




*Xt»LU3»|— <x<* 


2 


3 


2: 








r— ♦ ►— 


<4. vy><;^Lt. 




w >-i -w a, <-*• -<s oj * 


I— LJ 






►-lUt 


3 


O 


M — 


LUUJLU^ 




*h-W t— XUJO’JOJh-* 


•— ICX'— » 


3 


3 


—03 0 3 




1— 1 u. 


0^ :^a:co 


-X 


*J* OQh- X* 


O3C0 


3: 












a: 


*0*00 XC3.>LU* 






H- 


Q 


l-H 




o 




3 


*Qt*QXLU «IX* 


333 




uo 




1— 


t- 






>-Q 


* CQ* •<iojq.ujci:lu* 


0.1-2- 


h— 


o: 


rH 




X 




<<« 


UJ2 


* X* o<luxq;-i* 




<t 




It 3 


o 


3 


o 


ooou 


OlUJ 


*00* _JLUOh-<UU* 




a 


3 


H-l*— 


o 




Q 



UJ 



UJ 

O 



■W* 
















O 


u> 










«— ♦ 




««• 




■1^ 




ooo 


ooooooooo 


o oooo 


ooo 





lyy 



YMIN = AMI.MKYMINfPTSi l,K)i 
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Xrt=XL£GNL ( IPACK.MCRVJ 
VW=YLEG^C ( IfACK.MCPV) 

CALL LEGEN0UPACK,MCRV,0.5,0.5) 

CALL BLFEC(0.4 ,0.4,XW+0.2, YW+0.2,.01) 
CALL DC! 





-«r 
























^ -«• 










-«• 


^ S^- 












•H- Si- 












S<- H- Si- 










00 -ii* 


SV 2: -«• 










1 ^ 


•M. LU ^ 










un-M- 


^ CC ^ 












^ UJ ^ 


o 








1 ^ 


SI- U. 4> 


o 








O-Jf 


l-U. Sf 


r-H 










•»• S<- 










-«• 


•«-oa s^ 












-»• ai •■»• 


o 






•k 


-«• 


Si- <UUoOS1. 


< 






o 


-«• 


-»• h->LU-«. 


CL 






o 




s> o::>-«* 


•— f 






o 




^ OUU^Sf 


•k 






un 


■«' 


-w- 2:oo^-s^• 














o 






•k 




S> U'JJ* 


o 




— % 


• 




Si- Lu o.si- 


rn 




>4- 


o 




^ ^-200-M- 






•k 


o 






a. 




o 


o 




S^ OOOLU-R- 


<N4 




• 


in 


-«• 


Si-oO Q-S^ 


•k 




-H 


•k 


SI- 


Si-.-HZ3 Si- 




>r 


•k 


o 




Si- SUoO-»V ^ 


O 


•k 




• 


-«• 




O 




i-H 


o 


s^- 


si-Lu osi- 1 


ro 




•k 




Sf 


S^ Q H" *— < Si- '• 


w 


f-H 


• 


4 




-^si- -^cxsi- — 


a. 


^ • 


00 







s^Lus^ H-i<ts> a: >- 






-5 f-S ^ 
















•k 




sf^si-ao^si-Lu 






- o 








ro 








• 




Si-H-Si-^Q. Si-O 






•-H <t 








rH 








o 




si-»-tsi- a j:3:si. Lu o 






^ ^ OC 








«k 








o 




si-i-si- Luasi-h- o 






LU H- 








o«- 








o 




Si- •-Si- — ii-ia:si- ^ ro 






X 




















Si-oOSi- OLUSi- .-1 






►— -J 








O •H- 








•k 




si-h-si-o s^ -*a. 






-4 CM < 








«k« 








• 




Si- cxsi- «^Luzsi- •ojx 






h- CO ^ 








•k X — 








o 




Si- -Si- xxas> — — - 






•k >-H 








h- h- 






X 


o 




oOSi- a.H- •"•Si* rg 3^ 






II X 




m 




ooo:lu 




x> 


X 


o 




Si- h-Si- < ty^S> 1 XO 






a 




• 




<XUQ 


1— • 


r\I 


H- 


t-H 




s^ Q-i^ cxejoosi- O ••nj 






C3 




n- 








•k 


00 


•k 




Si- zrsi- o^t-isv — - 






X Qi 


X 


•k 




►— 


1—^ 


o 


> 


• 




si-^si- a--Hxsi- x>ro 




00 


— o 


u 


o 




►— 


u 


-r 


00 


o 


•k 


Si-rOSi-LUO Si- 1 


— • 


LU 


00 z a 


CD 


CM 




luluh- 


O- 


•k 




o 


h- 


Si- ►-Si- O^LUSi- <coro 


o 




•k-i-* I-H LU 


X 


•k 




LULU^ 


3: 


c 


00 


6 




si-osi- <xsi-— 


• 


h- 


Q O 


Ql 


o 


00 


xx< 


LU 


CO 


►— » 


t-H 




Sf ^Si- QX^"Si- — JLUOO 


i— t 




II — LU< - 


a 


r-H 


LU 


•k a «k 


*— « 


r-H 


X 


1 


M o 


Si- U.Si* 1 o Si- <l-Jh- 




h— 


•— »CJ3LU w 


jC 




X 




J> 




<l 






si- si-ro u.si-Lu^-a 


a. 




m xzx z 




a 


< 


LULULU 




o 




(3 


^h--J 


Si-LUSi- >^Oi^CC*^ 




LU 


•o ^ 


LU 


ro 




513:3: 


LU 


o 


X 


C^ro 


CJLUQ. 


-«• -^S> <XCD S> ^ 


JZ 


X 


f-^n) ^ Lj 


X 






<1<5<I 


X 




X 




H-K/JUJ 


V#s^ h- LJ 


Ul 


r- 


II ^^LU-H 


►— 








f— 




r— 


o<^ 


CLIU^ 


s^i— s^v^ •-SCX*— 1 


—1 




3LJ v-J<X— >ou 




LJ 


►— 


(onuo 




o 




QCCX 


oo:luz 


Si- 3Si- LUOOLJSi- O’XOO 


CQ 


LU 


a ooxx 


LU 


:> 




X>'N| 


LU 


J> 


CL 


OC3 


a: 


Si- OSi- ►"^-HSi- 




h- 


o •— ' 










X 




z> 




-j _j ^ 3 


Si- a: Si- <tOh-si- -JLULU 




< 


>r h--j 


»"» 


X 


LU 


3— J— J 


»-H 


o 




XX 


— J— i-Jh-C-3 


Si- CD Si- LU<xcx.si- 




LU 




X 


X 


CD 


I 


X 


o 


h— 


ox 


<<<LU2 


Si- IDSi- a:Ql04i. 


< 


CH 


o o< 


lU 


< 


< 


<<< 


LU 


< 


X 


« 


OOOCXLU 


Si- oos^ o^— 0-4 


o 


o 


o oo 


Q 


o 


-J 


ooo 


Q 


o 


oO 


oo 




s> 




s^ 


O oj 


si- 




si- 




Si- 










Si- 




Si- 


cn >r 


Si- 




4 




SJ- 




4 






s^ 




Si- 




Si- 




Si- 




sv 




4 





ooo ooooo ooooo ooo ooo ooo ooo 



192 



0fl00.0t300.0i 

























































































































































































































-^I- SI* 
























Sf S> il* 






















■>> 


SI* SI* -> St’ 






















•>> cNs^ -:!■ 
























SI* SI* SI* s^ 


















Q 




4* X-fr 4* X4<- 4> 


















LU 




4^ a4> 4> Cl4> 4^ 


















oO 




■»• <4t 4!- <•«• 


















ZD 




^ QC^ ■> o:4> ■> 




















• • * 


- 


OS> -> OSI* SI* 


















00 






SI* SI* S> 


















o 






SI* SI* SI* SI* 


















LU 


a 




^ s^ s> 


















CO 


3 






















00< 


0.0 






















h-o 


o • 




















*«• 


2 
























LUC^ 


rn 




















> 


h-2 


>0 3 1 






















2< 


LU 




>- X 


















O 


1— • 




>NIX XX 


















ooo 


1 o 


QC 


20 O 
















*«• 


X 


UJ 


a 


2 ooi 


















rgo 


O— 1 




•X <t X 




















f— IH- 


OOO 


02 32 


















•— < 


oOh-oo 


1 


-sJO XO 
















•M* 


LUh- 


<-ocQ2h-u. 


2 0 OO 


















O 


1— t <-H 


< 
















•Ji- 




2 O 


1 Q 


XXXX X 






CNI 






^ m 






XX 


□: 00 U> <X 2 < o 2L -O h- 






X>^Nl •• 


o 




x> • 






< 


XX 


a 


•-•30— < 






*—♦ (/) 


< 




00 








0023 




XX2XQa 






•h «• ^ 


a: 




* * H 






00 


hh2X 




o<t X 






(MCsJCsJ Q- 


h* 




(MCM O. 






2 


3—1 (X 


X 


<t ox 


<X 




+ ^ + 2 






+ > 2 




*«■ 


1 


0^ XX 


< 


2 2X 


cc 




-5^^ •• 


00 








-w- 




ooo 1 


2 


02 <3 


h- 




WWW CL 






wwO CL 






h- 


—1 


o: 


<l 2QC 






oooooo rvi 


►— 




OOOO • fNi 




*«- 


2 


<x 


o 


OX 2 






H* h— h- » 


LU 




h-h-O 






O 


X 


2 


2 O 


•» 




Q-Q.Q. CX 


O 




0-0.^ O. 






o 


00 




o o 


LU 




> 


QC 




> 


















II II II 


<X 




II 11 II 


















00 CL 


h— 




00 CL 














00 




h— — X 






h— X 




•)> 




• # 


• • 




V) 




w 


X 






o 






L/) 


00 


• • • # 






2ww^ Q 


X 




2www Q 








X 


X 


• f t • 


X 




*0.0.0. rn 






^CLCLQ. rn 


O 






2 


X 


ft t • 






>-»v| J> 




r^suo 


f-4X>-»V| > 


CL 






—1 


CD 


• • • « 


LU 


f— 1— 1 


II LUU. 




1—1 f— ♦ 


II LUU. 


OJ 


TT 




X 


<L 


• • # • 


X 




^ -> J 


o 




^ -J-) 


2 


-«■ 






xx>» >;>• 


h- 


II II II 


20 


-J 


it II II 


20 


0 2: 






X 










o ^ 


o. 




o 


o: 






O 


00 




-S 




to h-O 






►-o 


OZ3 


SI* 




h— 


•-H 




<X 




2X 


JC 




20 


_ii— □•«- 




♦— 1 


X 




cc 


X>M 


o o< 


o 


X>rsl 


o o< 


<LU2<f 




X 


< 




Q 


‘-H»— »H-f 


Q OO 


2 


♦— f w»— 1 


Q OO 


OQCUJ* 
























-»• 




X 


X 








o 






OJ 








<l 










iri 






vO 








CQ 


H* 






















O 


3 


















SI- 




X 


X 




ooo 




o < 


uoo 


O 


o 


1 


'll- 




O 


Q. 





193 



^ -rt* 


^ *«• 








s^• ^ 


*«• ^ 
















^ *>>x -«• 


fO* •»» 


lA* •«. 


'O-M- -i* 








•JV 




a 




X- 5 V -a* 


X^> •«• 


*LU ■» 


a -JMi- a 


CL^ ^ 


a-> Si- 




<■»•■»•<■»••«• 


*»• 




<•»•»* o > 


a: •«> a: •»• •«• 


a:-> -w* 




_J-!> -i^h-LU^f 














•«» *«» 




■» ^ <■» 


^ *«• 








■a T^Loa^^" 








i¥ ^ 


•(♦ -{KJC. LU -w 










*LUQC^^ 
> 1 — 0 .^ 
■»LU ■» 

•» a. •» 

- - » <i •» 


LU 




lO 








H- 


-J 




S< ^ 


<o 0 


LL 


u 




•Jf Q. *«• 


QC-J 


•— 10^7 


GC. 




*JV 


< 






LU 






ooO 


xo 


O 






1 q: 


ua: 


X 




u^ 


>h- 


UH- 






q^lO 


X 


X 


H -1 






H »0 


• a 






LU ^^-UJ 20 UJh- OllJ -j 


OOO OOOh- X^-X h^H- O 






X< 


UJ-^ WOJLU a. a. X XLU LUUJUL h- </)h- cox q: ^ 


i-H ^hhh -1 ►— lUL LU>— < 


oo • •QOQO'^^QOQ'— a:<a: <^uj • 


H- H- -JH 


-OX^- QI 1 


W # 1 — •QLUOLU 9':^ • 


oo 


o 


>-x 


< 


• •••••• •ll • • • •z z *cc • 


<x 


'-O’-! 


H* 


X 




u 3 


— J 




H* 






XIX 


Xh-- 


O 




X 


o 




< 




QO 


UJ 


(X<1 




• « »0 • »/>l— ^-OLUI-* • ♦ ♦ *UJ 00 • 


rtuj 




CL 




LU • 2 — JQiO'— ' * * • * 0 < • 


o 








SO • 2 SQ£-JS’-'CQoai— • ♦ • « 2 XO 


o 




m 




|-l^sl M < < Ns O O _l»- — • Z ) -1 s Sh- S < Q. > 



h-22:cQcQQ^a:LLJO<^<Q:<x>xxQ:: 'z. 



^ osi rn >r m vox 

o o o o o ox 



X-^ X >- 



X ^ 



^r\j n 1 >r u> ^-r»o vT m nc r^Qu o 






•• 

CO 

Q 

LU 

o 

LU 



194 



LISTING FOR SUBROUTINE RISSM 







h*0 


*«• 
















OUJ 


*«• 






•k 






004 




oO — JH* 








H» «»•»«» 






1 ^ 


•«- 


LU‘-^‘-H 


4 






X 




^ 


r^-»- 


•<>LU 1 


QQ-s: 








o 








•J^ooo 




*«• 


LU 




o 






1 ^ 


•^<•00^ 


‘^l — —1 








O 00^ 






0^4 


•»-_|CL • 


o 








cxoOO— • 






4 


•^■o u 


h-<00 








1 

1 

1 

1 


























4 2! OSS 


LU'XI 




•» 








X z 






o:xo 


4 






<x 




XcX 


4 


^ a<x 


'XII— IVJ 




X 




Q-h-OO 




<<r>J 


4 


4 0.20 


u, :z 




o 




02-H-. 




T30X 


4f 


40< 


U.O 




o 








:x'OX 






• 




o 












4 OoOO 


a o 




Q- 




0000 








*J>CL ^ 


OQi 




«» 




h-oo 








4 00> 


LUi-hLU 




H 




Q.<cQf-i 








^ LU*-h 


XXM 




-J 










’ll* 


•«• J o 


Q. 




O 




f 

f 

t 

I 


if oOif 






-J>CQUJ^ 


LU 








LU 


if Xif 


f- — 1 eXQ 


•Jf 


<t 


^>OOCQ 






00-«- 


H" M 


if UJif 


'XX UJ^ 














o*-» <^ 


if h-if 


j:cx OUJ 




a<x 


^<00 


•9* 


(X 




Oh-i<^XX 


if UJif 


<j.<x>c:soo 




-^<00 


O > 


■»• 


o 


^ <*«• 


Xa^-HX 


if Xif 


>oxo> 




•«■ >'-»0 


>o< 


i¥ 


•» 






if <if 


:xo^xx 




X 




•9* 


00 


oo-<> 




if ex if 






•^xy'jOtu 


•-ti'-l 






^i¥ 


h- X 


if <if 






•«• 3: Q 


< 




a 


^ o-w- 


Q >>l < 


if CL if 






■»-a -3 


QoO 






■«• o-w- 


CL—.XOCL 


if if 






^CLH- 


:^XO 




«» 


•»■ 


00,*-^.— lOO 


if Xif 








<l -JJ 






•»• oo-<> 




if LUif 




-«• 


<CLH 


> 


4f 


•» 




eg 


if H-if 


<x cen 


•«- 


0-1 


0O»-hQ 






•ii* o*«. 




if OOif 


—1 Hot: 




■»■ •Q-< 


:X— ILU 


'«• 


•» 




orsj < 


if >-if 


-Jf-X-luj 




■^•UJ 


OUJ 3: 




o 




^-X'N^^.Q. 


if OOif 


O— J*— ‘XC/) 






-too 




•» 


^ <*M- 


qq;— ii-Hoo 


if if 


QC<0^-^ 




^ LULU— 1 


00 ul 




►-H 


^ -1-^ 




if -lif 


^^CLLOX 




i¥ XK-2: 


H-t iLO 




«» 


■«• -1S4* 


X 


if Oif 






•«-OLUU 


0-lQ< 




<r 


■»• uu««. 


»-H Q 


if QCif 






•1^ 00<t 


LULU 




X 




1- OC 


if ^-if 




> 


•1^ 00 


OOCTOO 




a. 




X > Q 


if Xif 






-l^UJ *LU 


b-t>— 


•» 




►-» >LUX 


if LJif 






•»-Oj4iOO 


UJO ’ 


■ •<> 


rn 


•rt- 


LLf-i-IH-iLj 


if Oif 




4 


^ ^o:o 


^/iar004 


^x 






if if 




•>r 




«^LU> 




PSJQ. 




C\J 


if ••if 


a:<xx 




xa:z:o^ 


1 •• 




Q 


if >^if 


XX-hOO 


OO-JV »-H ^ 


Q. 




<CNJ 


•«• <*«• 


LU CC 


if Oif 


OXOCXCX 


*«’00*«' OH-Cl 


00 »og4 


— X 


•If 


X X o 


if ^if 


^-<^--|LU 




— ‘^COULIO 


2!<00 


1 4 


— ICL 




-H XQX 


if if 


q.oo:^-hlo 




U Q- 




<l ^ 




IHHO 


if :X*<f 


ix:XQC<x 




4 CXU. 


i-iajaQ-»- 


LUi-H 


^ OJ-Jf 




if Oif 




LU-^^ LULL • 


oooo2:i> 


OCX 


if U-Jf 




if Oif 




•9* 




a. 


•9- 


<X 


if —lif 


o 


1r •— l-JT -i. <l 




*»r 


r- 


cu*>f 


>s 


if OJif 




h--9- 




•-»CX 


•«■ -«■ 




if ^ 




^ z>*«- 


•-hU 


•i^ 


{^lU 


^ Z-R- 


X 


if -^Cif 


X 


Q-»-oo -H 


oo:^a:>t-»- 


khO 


•»• O-lf 


O 


if Oif 


a 


i^QC^ Xh- 


UJOH + •»• 


-JLU 


•Jf 2: if 


X 


if Xif 


X 


<»»cQ'«*<a:»— cx: 






CXI — 


if :xif 


X 


if ^if 


X 




<u-oa 4 




if Oif 


a 


if Oif 


o 


•^•OO-Jt'OO 5(X 


SOO^-4 


•— M-H 


if Oif 


o 


if Oif 


o 


•«' 












if if if if 




if if if if 

























































oooooo 



lys 



ooooooooo 



ooooooooooo 



oooooo 



ooo 



CORMON BLOCK /D/: MISSILE FLIGHT DYNAMICS PARAMETERS 









LU 




H- -U 




OOX-J 


44* 

4f 


















Qh* 




L/) jXmuj 




XI— 1—01 q: 


44* 














a 




H-oa 




qlu^ 00 




act: 0 . 00 : 


44^ 














Q 




oi-a 




IZO 




^-o^--^o. 


44- 
















>a: 


Q_»S 




X-^XO<hhH- 




oooooo; 


44* 














X 


(/>o'3'a<> 




aSil'Q.Qioov 




u.au.'^oj 


44* 




























44- 




























4^ 










LU 


















44- 










> 


















44- 










X 


















4> 










uu 


•a* 








4i- 4> 




4^ 4f 




4f 




















4^• 4^* 


X 0 u, 0 


■a* 4^■ 




44- 










< 






< 


Q H- 


4V -a- 


Q.rN)< < Z 


*4 4^ 


cc:x<'^ 


44* 






00 




X 








^ U 


4^ 4> 


C5 a: 


•a* 4> 


:^-jcje;cu 








CJ 










LU 


h- c:) 


4^- ^ 


rfiQu.z 0 a 


4^. 




44* 










X 




h- 


X-J 


LUrsJS: 




Xoz<0'^^-0 


•a* 4^■ 


<OLU00Qi 


44i 






< 




X 




:>:sh-oQ-co2:x 


4> 004^• 


a 00 :*i 00 : 00 x 0 . 


4^* 


CQQiXOLU 


44* 






2 : 




X 










•a* 0 : 4 ^ 




4^ -a* 




44* 






2 : 




X 










4 ^ lU'W- 




4^■ 00 4> 




4> 






L3 




X 










4^• H--W- 




•a* oc: 4^• 




44* 






0 














4^* lu-a- 




4♦LU4^• 




44* 










X 










4^• x-a- 




4i-h-'a» 




44- 






LU 




h- 


i¥ 








•a* <4i- 




-a^ LU4^• 




44* 






0 






> 








4^• cr:4i- 


1^0 H 




-j -j 


4^ 






X 










< 


Q 


-a^ <-a- 


h-LUO 0< 


-a^ <4f 


OOXH-I— OJO 


44* 






< 




X 




< 


X 




4^- a-a* 


O'— I LUh— 


4^a:-a- 


OJOQOQOJ 


i¥ 


LU 




X 






*«• 




2: 


U.O 


4 ^ -a* 


(Njh-5;x OLuo 


4^• <^ 4 ^ 


Q^-SUJOU. 


44* 


Q 




•— • 




1- 


*«• 


LU 


OZ-JQX 


4^- LU> 


X0<0.0>-'X> 


4f a4^• 


-^•-•<o'^qe: 


44* 


X 




X 






4^ 


cQ>ooo<a:> 


•a* o4f 


Q .<— 1 OfoOH-Z 


4^• > 


ooa>ojQoj 


-a* 


H* 




J) 




X 










-a^ 2-a- 




•a-h-4f 




44* 


»— < 


















4^• <^4> 




•a* ID4^• 




44* 


)— 




a 




a 










•a* Q41- 




4^- Q, 41- 




4> 


-J 




X 




X 










4^ ►-^4r 




4fH4f 




44* 


< 




< 


00 




i¥ 








4> J^-a- 




•a- z:-a- 




44* 








-Tro 


X 










4> 




4> U4> 




4> 


a 




0 














4^- 4i* 




4^• 4^• 




>4* 






►— « 


00 


»— 1 










4^• ••4^- 




4i* •• 4^- 


1— M 


44* 


<i 


• 


0 


h- h-» 












-a^ >s4^* 


LU< M 


4^•>s-ai 


oa:i— <^sJ 


44* 




0 


a 








< 




K 


4> LL4> 


OOQ < 


4^• 0 4^• 


^XQO^ 


44* 


LU 


0 


-J 


OO 






LL 




O 


4^• '%«a* 


^LLXO CDH- 


-a* ^4^• 


<XO< -DLL 


44* 


0 


0 




XX 








X02: 


: Qx 


4f 4t- 


XLL<MO*--‘>h- 


•a* 4> 


a<H-LUOOClf 


•• 44* 




in 


LU 






4^ 


<XQ.OOO:CJX 


4> ^4h 


Q-a-J2Q-ty)v;a. 


4^ i<:4> 


<^CQQ-XaLU 


<^4V 












■a- 








4> o-a- 




4^• U4J- 




h-44* 


a: 




<l 


•—1 »— 1 


a 


i¥ 


X. 






•a* 04^ 


"V 


4^ a^a- 




X44* 






X 


• • 


X 




Q 






4 ^ ^4> 


LL. 


•a* ^4> 


CJJ 


h— 4> 


a. 


If 


X 




LU 


-yf 








dJ-HT 




tU*H* 




V/-H* 


X 






LULU 












4f 




4> 






Q. 




X 


• • 


00 


4> 


X 






41* x-a* 


X 


4> ^4> 


e 


LU4^ 


a 


0 


u 




X 


•»• 


a 






4i- Q4J* 


0 


•a* a-a- 


a 


-144* 


Q- 




t— i 


XX 


LU 


4> 


X 






4> 2:-a- 


2- 


*«■ 2;4> 


2 : 


CQ44* 




(X 


00 


CLX 


X 


4> 


X 






^ X,i^ 


a; 


■a^ 2 ; 4> 


2- 


<X’a* 


h- 


X 


yy) 




X 


4 


a 






•a* a-a- 


0 


4f □4<- 


a 


1 - 44 * 


LU 


0 


»— < 


XLL 


.z: 


4V 


o 






4> o-a- 


0 


44^ o*a* 


0 


-D44* 


00 


X 


2 : 


•— * ►—< 


I— • 




4v 4> *«• -a* 4f -a- -«• 




4r 4V -a* *a* -a- 4f 4J- 




•a* -a* 44- -a* 44^ 


041- 




























LU-R- 








f-H 




















X44- 










44 * 


















LU44* 

44* 










44 * 


OO 






00000 00000 000000 


000 


XX 









O 




















































































LL 












LL 






X 










< 












< 






o 










T. 












X 






HH 










X 












X 






Xh- 










<i 












< 






H-< 






















o 






o> 










1 












1 






JQLU 


















































< 






o:lu 










X 












X 






o 










X 












X 






Q 












u. 












J. 




XX 










LD 


►— 


H-N 








o 


h- 


•— t 


cr<i 














X 










O 


X 


o 














Q- 


X 








X 


Q- 


h- X 








h- 


h- 


►-1 










h- 


1— « 




1 H- 








-> 




rsi 


X 










M 


X 


LJO 












< 


t— • 


X 








< 


t— • 


h-x 










< 




O oo 


HH 






< 




Oc/) 


1 -H 








LL 


X 


X 


^ *«• 


fNj 


0^ 




LL X 


X 




Q.^ 










X 


►—I 


LL O 


< 


m 




CJ X 


l-H 


LLLJ 






o 




Z) 


< 




< > 








O < 




o 


X 








h- 




X 




X 


O 


LU 


h- o 


X 




L/)X 




o 








o 


OO-f 


LUi-i 


h- 


Q 


-1 


o 


O -f O 


h- 4 








<X 




►—1 




Q 




O 




t— # 


1— i-%rsi 


X 








1 




h- 


O0<»-H 


OX 


o 


h- 


I 


h- 


C/)H-I< 


OX 




O 




o 


LL 


< 


^ -X 


h-O 


o 


•— I 


O U, 


< 


^ r •- 


o 




o 




h- 


< 




h-OO- 






h- 


h- < 


o 


h-CLO 


X-I 










X 


►—1 




h-h- 






-J X 


►— I 




QU- 








< 


X 


> 


<o0 




h- 


< 


< X 


> 


L0< 


OC 




o 




ujw 


< 


< 


M^O 




H 




h-LU^ <t 


<x 


rvJOw 


1-0 








<^0 


X 


<C\JO 


H-l 


<5 


X 


h- <5 O 


X 


<^LJ(NJ 


1 


<l 


CX 


O 


0-)h-2, 






ax-fr 


x:> 


h- 


W 






U)-«* X 


lj:> 


X 


O- 




• H- -JSc/) 




X<o 


o< 


-J 


< 


h-H- ^X L/) 


-J 


XO< 


H— 


oox 


o 


u 


O-l<i<0 


<5 


<h-M 


*=^x 


< 


h- 


u^<<o 


< 




1 X 




CL 


X 


m<:^oo 


X 


U<<i: rH 


h- 


t 


►— 




X 


-J<< ^ 


X 


oco 


f 








a 


o 




LU 


< 




o 


O 


X-J 




h- 


LU 


II II 11 II 


II 


►—1 


II 11 II O II 


<< 


O 




II II II II II 


►— 1 


II II II O II 


<< 


II II II 


— 1 








h- 


f-H 


X 


• 


O 




h- 




CQX 




f 


-J 


LLOLU 


(X 




uu 


LU 


X 


LLOLU 


CC 




O 


OLL 


LU 


H- 


Q<< 


U 


u 


h- H-1 


a 


< 


a<< 


a 


O 


1 -• 


<<l 


O 


►— 1 




Q- 


o ►— 


h- 


o 


X 


ooxx 


a 


Ol- 


h^ 


oxx 




h- 


h- f— 3C^LJ 


LU 


O'— fO ^ 




r— 


X 


h- XXLJ 


o 


ljo»-h >t 


'<CC 


»--xx 


<l 




— I— 


(-U 


J. 






w 


PSJ 


LL 


>-^ J-LJO. 


LJLJ 




QC 


<l 




U. 


dCLXOCL 


^Q. 


*<a 






CL 


<lXCLOLL 


<^CL 
















-JO 












h-O 




LL 












oo: 


LL 










H- CC 




1 












a. a. 












<XCL 





U' 


LJ 


LP 




o 




ro 


m 




>4- 













o ooo ooo 



oooo ooo ooo 



oooo 



197 



AVC = LA.'ICAZ^VT-SIbDAF/G 

AzC = LAMDEL*VT*SlL.DEf /G*-CLS( GAj'lMAf J 



o 

uj 

X 

00 



o 

X 

a 






q: 








LU 






o 










•IV 








UJ 








a 






V- 










-IV 








h-» 
























■IV 
















UJ 






2^ 










■IV 








u 








X 






0 


























1 — 
















■IV 








(X 














V- 










•«■ 








2 : 








X 






0 


















< 














UJ 










4V 






















oc 


















Q 




r-H 




















4V 








X 








1 
















•IV 








<5 




II 




a: 
















-;v 








X 








a 






V- 


















X 




1— 




















•IV 








u 




V) 




> 






LU 










•IV 








0 




LU 




w 






h- 










-IV 








• 




H 






0 




QC 


















00 








(X 


in 




a 


















• 








a 






X 










IV 








LUO 








V- 


CJ 




00 








— 


<v 








> 


X 


X 




0 


V- 












X 


•IV 








^ II 


Ql 


QC 




LU 






UJ 






• 


CL 


■IV 








h- 








> 


-^u 




X 






0 




•IV 








<10 


z 


1— 










1— 








X 


- -IV 








'0> 


t-^ 






r-Nj 


0 










0 


>— • 


•IV 


• 






UJ2 


00 


0 




X 


INi-% 




X 






1— 


00 


-IV 


00 






X 


•Ji- 


H 






<x • 




1— t 


0 






•IV 




m 






LU 


0 






H- 


•‘cg 






0 




0 


LJ 


•IV 


0 






uj:> 


> 


Q 




00 






00 


f-HO 






r-N^ 










-J< 


< 






LU 












X 


< 


■IV 








CQUJ 


+ 






a: 


<XCLCL 






a 




CL 


1 


■IV 








<l-J 




00 




<x 






LJ 


h-a 








4V 








X 


H- 1 






LU 


cmujo 




QC 






1— 






Oj 






LUa: 


X 


LU 




X 


-^X-J — 






— »0 CL 


CL 


LU 


X 


•IV 








0 


CL 








*x 




LU 


xoa-iv 


‘IV 


00 


CL 


•IV 


csl 






» 


w 


CO 


LH 


LU 


X^-•‘-•CL 






—•CL LJO 


0 




w 


•IV 


1 


rxJoj 






00 


<x 




X 


CL<X'— t w 






X^-^ • 


• 


•» 


00 


-IV 




X> 




0 -^ 


a 


X 




V- 


^XLU 


LD 


00 


CLUJi— i-^f\J 


CM 


> 


a 


4V 


3 


••X 




<ILJ 


LJ 


UJ 


a 




LULUCL^ 




00 


1 CJCLO-V 


1 


—1 


0 


•IV 


1— 


0 * 




1— > 


•«» 






UJ 


-JU 1 LJ 


X 




LJ^ t fLj 


LJ 


X 


■IV 


•IV 




• 0 




l-X 


OOQ 




0 


J500X0 


CL 


X 


— •OOV-rOl-H 


1 — t 


3 


OLJ 




0 


• 




<Xw 


INi 


• 1 — 


0 


<I 


XX — '<0 






XGJ-I «X 


X 




• >- 


•IV 


LU 


f— < 






<0 


0 


-J • 


<X<X II 


II 


LU 


CL< «UJCL 


CL 


X 


o<x 


■IV 


1- 


«» ^ 




UQ 




X 




CLX 


CL 0 




X 


XLJ 0 


0 


QC 






— 


00 




< 2 : 


II 


II 0 




O 


II II wOh-UJOUJ 


1— 


II IK •Mono 


3 


II II 


•IV 


X 


• • 




x< 




1— 


rHO 


Ohh 


00*— • 


X 




»— »0 «-H 


r— ^ 


1— 




•IV 


l-H 


f\Jr-4 








< 


• X 


h" 


XXLJXXX 


UJ 










•IV 


—1 


) } 




U.X 




CL 


OLU 


a 


<CLLJ 




OC 


X<CLX 0 


a 


LJ 












0 






LU 


XUJ 


0 ^ 


1— 




CLi— iQCLOl— LJI— 


h- 


LJ 


•IV 


u 


1— 1— 




aco 


LJO*«» 0 




oc. oc 


t-H 


X X 


00 


-IX'—' — 


•-H 




— LJ 




X 


1— 1 




LJ 






-J— » 


U.XU. 


LJ LJ 


X 


luullulu^ljxlj 


LJ 


J.>- 


0U5V 




JLi 




U.0J 


II U)-«. 




U-LL*— » 


LJ LJ 


LU 


LJ CJ LL LJ 0 . LJ 


•-H 


LLX 


-J-R- 




*— < ►— 1 








•R- 


LU^^. 














X 




x^ 


X 


-13 


X 




















00 




—•■IV 


0 




oC 
























h--IV 


LJ 


l| II 


3 






UJ 
















QC 




X-IV 




3LJ 


1— 






■M> 














3 




O-IV 


r-Nj 




LU 








-•‘IV 














u. 




01V 


X 


XX 


QC 






-IV 


•IV 


















•IV 














iV 






0 LJ 






CJ 


■IV 


in 


o->> 














•IV 






in 0 






O' 




<7^ 


O-iV 














•IV 














•IV 




.-J-IV 








)000 


0 


00000 


000 


000 


u 


' 0000 


LJ 





198 



LJ 

UU 



*«• 


^ ■«* 




■ft* ■ft* 


CO-^ 


■ft* •»*• 


1 *«• 


•ft* -ft* 


>0*»' 


^ -ft* 


os<* 


•ft* -ft* 


1 ^ 


■ft* 4 




-ft* 




•ft* -^i* 




•ft* 4 




•ft* ■«* 




•JJ* 




■ft* ■«* 


*«• 


•Ji* ■«* 




^ ••«* 




•— •■if 




•j> a-ft* 




•ft* 1 ^ 




•ft* ^ 


•ft* 




•ft* 


•ft* l^-ft* 


•ft* 




•ft* 


■ft» •— •■J^ 


•ft* 


•j^ 


•ft* 


•*>+•«* 


•ft* 


^ ■«* 


■ft* 


•ft* LU-ft* 


■*> 


•ft* Oil* 


•ft* 


•ft* 2H* 


■ft* 


If <-ft* 


•ft* 


If cx:^ft* 


•ft* 


•ft* -Jf 


•ft* 


■ft* LiJ-ft* 


■ft* 


•ft* x-ft* 


•ft* 


•ft* !--ft* 


■ft* 


If -ft* 


■ft* 


•ft* o-<f 


■ft* 


If Hlf 


•ft* 


■ft* -ft* 


■ft* 


•ft* (^1f 


•ft* 


•ft* 4^ -ft* 


■ft* 


■ft* <■«* 


•ft* 


-^■ft* H-llf 


•*^ <!■*> C3-«* 


i^^i¥ <I -ft* 


■ft* LU-ft. 


■ft* XS^ ■«* 


■ft* H- -ft- 2 




l-»1f 


* UU-«- 



lu4 

•«• <-W* O-JV 

-ff 

'«• 

— i-rt- 00 -J^ 

-«■ o-fr 
•M- UL^ -!■»• 



If 


If 


•Jf 


•jf 


If 


•ft* 


■ft* 


If 


ooo 


oooo 









o-* 






oa 


■s^a 






(NJ-<f 


•ft* 






OsJ 


oog 






o 


1— 






1 














<N 


a< 


o< 


rsl 


nC 


Ol- 


1- < 


1 


a^ 


LU 


^LU h- 


< 


tn 


^x 


i-hX UJ 




rH 




a»- X 






a. o 


1 O 1- 




f-H 


• ii »— 1 


• tl ro 


UJ 


• 


f-* 


f- II 


CX 


ro 


U<5U 


o<ia 














LU UJ 


^LU UJ 






r--LLJO 


r^XU-> 


U 


Q- 


UJh-OX 


LUf-O^ Z 


1— 1 




X ^ 


X »-iUJQi 




•<l 


h- h- 


1— h--J3 


Q- 


H- 


— 2: 


2:Oh- LJ 


X 


< 


X o 


UL QXUJX 




Q 


^ u 


H-i o-*^cXUJ 






o o 


o o 






^ (N 


m <r 



O O O 



1^9 









*«• 


H-a 


Si- 
























OLU 


SI- 




•k 
















C04 




00 —J H- 


Si- 




















1 ^ 


Sfr UJ> 


LU^i-H 


SI- 






•» «k Sk 




■k » • 


► ^ «k 


•k » 








-» UJ< 


QCL^ 


SI- 




X 




















00--I 


SI- 


LU 


Q 
















1 ^ 


^oO'O 




s^ 


rvl 


O OOit^ 


















-«■ 3LU_| 




s^ 


< 


Q-OOO^ 


















■» -ja< 


<i oo 


SI- 


X 


f 

f 

f 

f 
















*«■ 


o z: 




sv 












LU 


H- 






««• 


•» oa 


LU'-U 


SI- 


■k 












00 










axo 


s> 


H- 


< 


xq: 


Q 




^-QO 










SI- ^ 


LUH-fNl 


SI- 


X 


0.^-0^ 


<<INl 


o 




QH-Q 








*«■ 


•»■ Oa: 


X ^ 


SI- 






.X) J5X 


X 


>Ql 


QOX 


x^ 








•» Q-t— O 


U.O 


sv 


a 




:i^O^ 


X 


00000.0 


O-X 






*«■ 


■«• O Q. 




SI- 


o 




f 

f 

f 

f 




» » ■» * 




■k Sk 








•» Q.00U 


X o 


Si- 


Q. 


0000 


















■«• O-ICIC 


oa: 


SI- 






















*«■ 0.-JCL 


UU^UJ 


SI- 


H- 


Ql<CQi-h 


















S> LJ 


XX^sl 


s^ 


o 




















,> UJQi-J 


H»CX 


Sf 


Q 


» «k » » 


















^ < 


LU 


Si- 


X 


UJ 


1- j o:o 






H- 


3 








Hf caujo 


OOOCQ 


SI- 




H- Nl 


cC'Z. ujq; 




< 


Q ^- 


a. 




(M 








SI- 


<l 


O^ 


-£QC CJLU 






<X O 


■N 








^ t— 


^<00 


SI- 


CL 


0*-h<XXLL 


<ou<-o 




LU 


h' a 


rnx 




00 




^ Q^oo ot: 


o >. 


Sl- 


o 


2!q,i— ii-hX 


>o:^o> 


H- 


xo 


UJINIX 


XO 




00 




•»■ <00UJ 


>o< 


Sl- 








> jc^-oa.o3xx 


0.00 












SI- 


oo 




















SI- 2, 




si- 




H- ^ 


















S> 00 Q 


< 


Si- 


a. 


Q NJ < 














UJ 


*«■ 




Ooo 


Sl- 




a^xocL 
















S<- 


ao.< 


:^a:o 


Sf 


■k 


OCu'— '«-^0O 














hof 






<J LUI— 


si- 


















H» 


'J*' 


*«■ _ia.u 


> 


si- 


■k 


<N 


cc q:o 










LL 


3 


'W' 


*«• <o< 


00 •-•Q 


Sl- 


il^ 


X 


j f— q: 




< 


Q 


H- 




a 




SI- CLCC 


20LU 


Si- 


■k 


OnI < 


— If-S juj 


< 


X 


<i ^— 


< 


X 


QC 


««• 


SI- • LU 


OLU 2: 


Sl- 




^-XNluLa. 


C3_j>— tOQt/) 


h» 


X 


LUO 


CNJh^ 


H- 1 


GO 




SI- ^JQ^^- 




Sl- 




Qcs^ •— •►-H00 


q:<oh-ni 


LU 


OXOQX 


XO 


Q 


Z) 




Sl- 2ILU< 


00 00 


Sl- 


►—1 




iti:^a.oox 


a3>ooo<o;> 


Q.< 


Z 


00 




S^ UJ^--J 


I-H f(>0 


si- 




X 












LU 






SI- XUL 


oo< 


Si- 


>r 


^ O 












CL 


cc 




s> o<oo 


LULU 


Sf 


X 


H- QG 












CL 


o 




-)> 00 UU 


:Zq:oo 


•Sl- 


CL 


X > O 












< 


LL 




SI- »00 


1— 1>— !OOS> 




•-I >-LUX 


















SI- uj^ j 


UJ3 - 


- Si- 


rn 
















L3 




SI- oq: 


oOOOO-» 


-^x 


















^ cNjiV ^Z)a 


«5UJ> 


SI- 


INI a. 




a:<xx 












»— • 


*«■ 


Xoceosv 


1 


Q 


XX^QO 








LU 




1- 


'tt'oo-w* a < 


Q. 


• Sf 


<CM 


UU Ql 


oxoq:q: 


< 




h- 


00 




00 


«m.oo^^h- 


00 •ogs^ 


--X 


X X o 


|-.<^-OLU 


LL 


1— H 


O 


-HLL 






3LU^ 


2<(-0 


1 SI- 


oa. 


^ XQX 


Q.oa:^oo 


o 


XQX 


QX 


Xll 






i¥ 2:-»- oo^)-£: 


a a 


SI- 


<4. - 




XiilQGClX 


<100.00 


QC.OX 


Q-a 








SI- UL< 


•-iLuaasi- 


LU 


















•».LU*»- ULCQ 


t/^OUXSI- 


QGX 


X 


\ 


X 






N. 








oa 


oo-«^0<is> 


Q- 


<t 


O 


o 






LL 






W-HW >-H LU 


N-H<^ 


ff 


r— 












N. 






•» f— •» ^— uu 


2.000SI- 


i-i(X 


















•«• J* coz 


«-hO 


• Si- 


OLU 


X 


X 


X 






X 






O'^ UJ 


<-03QC'4‘-» 


t-HO 


o 


a 


o 






o 






•»• OS* _)X_J 


Luo>— + •«• 


OLU 


X 


X 


X 






X 






•«• 03« _JI— O 


ill -s: 


SI- 


cuh- 


X 


X 


X 






X 






•» 


<U_00->*' 


X2T 


Q 


o 


X 






o 






•» </)■«• CO 3e< 


SOOl— •»«• 


>— n-H 


o 


o 


o 






o 








s> 








SI- St- SI- Si- 


SI- SI- Si- Si- 


Sf SI- SI- Si- SI- Si Si- 


Si 








s^ 


























SI- 


























SI- 





















OOOOOOOOOO OOOOOOOOOOO o o o o 



200 



4 



U- 


00 X 0 




















D 






usrujuj 


X^— ^-UJQ^ 






• 














N. 






LU^-jOQ 


0.0:0-00: 






0 




















U--J^CJ 


h— OH"*-h X 


*»• 




.— 1 














X 








ooooo: 




















< 






i«iQ.a;oo> 


XQ^'XOUJ 






4 - 














y 




















0: 








X 














(M 






X 








< 












x: 








> 








(J 5 












0 








0 








1 




















X 








X 












a: 


h— 














< 






O u- o 


OrvI 




K* 


> 






< 








X 






->J< < ^ 


o: 3 <^ 








00 




S 








X 






cj tx 


^OOOUJ 




LU 


LU 


0 












< 


X 




U.Z; e> CL 






Q 


0 


-c£ 




X 








0 


h— 


•— i 


^<o-t^-o 


<oluloq; 




3 


S 


< 




0 










0 


X 


:*:oo:loxq. 


cQixxauj 




h- 


< 


s 




Q. 










X 


X 








►— 1 


o: 


s 




0 






h-» 


h— 


•-H 










!-• 


W 


0 




X 






D> 


:> 




X 






4 > 


0 




0 














< 


X 








< 








o 








< 




0 ^ 










• 


LU 




H" 






X 


X 










-»■ 


0 


CNJ 


0 










0 


X 




X 0 


— J H~ 


0 0 








zz 




S 


ON 




0 


< 




< > 


•JJO -J< 


ooXH-h-UJO 




-J 


-•0 


< 




0 






h— 


0 


X 


Q — < 


UJH- 


Luoa:>QLU 




0 


f\|>- 


Q 






0 




-J 


:iC 


a 


0 ^ 4 - 


a.x oujo 


Qi— j:uuox 


•i¥ 


OJ 




►-# 




1 - 


h— 




<5 




►— « 


XfNj-* 


<f r> i _M— «~T •w 


•-H^< 00 (X 




< 


4 - 


0 




»— 1 






1 




h— 


00 <t X 


-J 3 L 0 H -2 


oocl>ujQlu 




0: 


h— 


0 




Q 


o 




0 


X 


< 


^ -X 






4 > 


< 


OX 






S 


0 






< 


0 


1 — OX 








cx 


cd:> 


Q 




0 






0 


X 




:>>-* 












s 




0 






< 


X 


> 


*«• <i;oo 






*«' 


< 


>LU 


< 


00 




-D 




X w 


< 




rsl--a 










4-0 




'Trn 


-J 






0 -«• -^0 


X 


<C\JLJ 








0 


CN 4 -c£ 


0 




<x 


CC 


0 


OOh~S 






Q-cC 4 > 








s 


■Ji* < 


•-H 


00 




CL 


0 


• f- 0 X 00 


0 


x<o 




rs) 


•M* 


< 


cC 


0 


h-h- 


H" 


a 


0 


oo<i<xo 


<x 


<^ 1 — M 


<5 M 


ocxh—<^^ 








0 




t-H 


X 


X 


m< i^oo 


X 


o<< X 


Q < 






LU 


OOK- 


0 


OO 


s 


f 








0 


0 


SO Oh- 


<so<ox 




0 


ooo 




00 




h— 


X 


1 ) II It II 


il 


i-H 


II II II 0 II 


<MO'— »>-h— 


O<th-ujooa: 


••-JV 


S 


oso 


LU 






-J 


0 






H— 


X 


o 2 :q.ooox 


<XOQQ.XCOLU 




<l 


LTSXS 


00 




2 L 


t 


0 


X ox 




QL 










QC 


rH^X 






0 


X 


1 - 


Q<<X 




0 


O 










h— 


X 


f t 


CC 


0 


»— < 


ooss 




X 


0 h— 




0 




u. 


II o: It 


CL 




X 


-cC 


h— 


a.^O 


X 


X 




V* 




0 


0 




LUUU 




<3. 


X 


XX <l^rv| 


LI. 










u. 






• • 




X 




<1.^ <oo<x 


LL 


<ixxLyx 




S 


UJ-fr 


CD 


0 1- 


o 


Nf 1 


00 
















0 


o-w* 


a 


S II H 




XX 


X 


X 














-4. 


CD*fr 




QC <^ 


00 


CLCL 


QC 


1—1 














a, 


<Zi> 


h— 


CL h- 


00 


WXi^ 


0 
















CD 


h^it 


LU 


0 X 0 




XX 


















0 


ZDik’ 


00 


Q-X 


s 


*— « ►— « 


»— 1 














^ ^ 




O-rt^ 




























LU-f^ 








f— H 














on 




























































0 


ououuu 


1 000 000 


1 000 


oou 



2tJl 



LU 



o 
























• 










■)V 












X 






























< 






3 


X 














h- 














— 


< 














0 














H- 


X 














< 








< 






< 












-> 




CL 








0 






> 


0 














X 








1 






X 


X 






















3 






3 


0 






















< 






X 
















a 
















0 




0 










h~ 








X 






0 


O' 






















<x 


X 




2 : 






— 


X 








LU 




LU 




0 




•— i 


< 


3 




X 


H— 


— f 






0 




Q 






3 


X 




H- 




< 


3 


rx 




X 






3 






X 


X 


X 






X 


X 


ao. 






<X 




»— 


H- 






-w 




3 


H- 


X 


HH 






:d 


u 




H-f 


> 


-> 


rvi 


X 


3 


3 


-> 


e 


M 


XX 




X 






H- 






< 


— 


X 


O 




0 


< 








3 




3 




< 




00 




X 




1 




o</^^ 




fv4 


0 




< 


X 


X 


X 




M 




X 


0 


X 




•>> 


< 




m 




Q 


X 


•—4 


xo 


< 


0 


0 


e 


— 


xoo 


*«• 




H 






3 


< 




<> 






3 


X 




<>M 




2 : 


H- 


0 


0 


H- 


0 


X 


3<-* 




X 


H- 


X 




Q<< 


’ll- 


lU^ 


CQ 




< 


3 




0 


0 + 0 


•— 


Q 


3 


< 


0 


0 + 1 




Q 






H- 


< 


+ 


l-H 


-^PsJ 




3 




0 


— 


H- i — — 


•n- 






a 


H- 


1 


— 


H- 


oO*-»< 


X 


H- 


1 




H- 






►-Q 




0 


< 


0 


X 


< 


^ X •- 


Q 


*— 1 


0 


-IH 


< 


*»• X 3 






< 






1— 


< 


0 


H-XO 


— 


H 


H- 


H— 


0 


►-XX 




H- h^ 


H- 


eg 


0 


3 


X 


>— t 




H- 


3 


3 


:> 


•— 1 




Sl- 


— I<I 


LU 


rn H- 


•-1 


< 


3 : 


> 


00< 


< 


< 


< 




> 


^ 00 




<0 


QC 


h— 


H- 




< 


< 


MO— • 


0 




3Xw 


< 


e 


M30 


-Jr 


»— f 




0 < 


LO 


h-O-rt- <10 




<lO(M 


— 




• H-C3 -rt- ex 


X 


<03 






U 


h- h- 


•—I 


<l3h-i 






O-R* 


:> 


3 


rvaeoH-x 






Q-JH *«• 




o< 


H- 


X— 1 


3 


H-H- 3 XO 


3 


XO< 


< 


< 


N»i-«H-_J2:< 


3 


XOOO 


>1- 


^ 2 : 




oo< 


3 


33<<0 


< 


<t MH— 


X 


H- 


« J-l«0 


e 


<M> • 


Sl- 


H- 




OH- • 


< 


<I^::^03 




3<X< 




1— 


cL«i^Oi<: 


X 


3<<0 


^1- 


h- -J 


X 


<LU 


CO 






0 


0 


3 


< 






a 






<< 


0 


— 0.0 




II II II II 


II 




II II 11 0 II 


< 




II II II 11 II 


II 


— 


II II II II 




2 : 


H- 


»-gQ • 


3 






H- 


•-^ 


X 


Q 






H- 




•H- 


LJU 


< 


•^LU 


2 : 


XOX 


QC 




a 


X 


xox 




QC 






h-»-i 


Q- 


OLUQ 


LU< 


Q<< 


0 


a 


»— • 


<l 


C5<e 




3 






►— 




X 3 


3X 


03XX 


O. 


OH- 


1 — 


X 


003XX 




X 






U.OC 


^ ^ r- 




r-h-sixo 


0 


oo«-H vr 


:2X 


X 


-Hf-h-3:xo 


0 


0003 




— 


*«* 


r—-j^ 3 


— 0 


33'^<4.rs| 


UL 


->-'^X3X 


33 


3 


333eerNj 


UI. 










i| <i 


h^O 


<^<LOO<i 


X 


<-ii:xox 


<lUu 


3 


3<3.<i03e 


X 


< 2 : 2 : 2 : 


3-JH 


-10 




LU^ w 


2 : 










H-O 












x-n- 


3a: 


IX 


0 










►-X 












— *M- 


Q-a 


hh 


0 










<x 












H- 



-1^ X 












•>«-•- U.-3. 








OHV 


’ll- ^ 


—•SI- 








0 li* 


’ll- 


’H- 








•n- 


*«• 


3 M 




U' *«- 3 




31i- 


’1^ ^ 


^ <T) m 




ro -11- >t 




o-n- 




^1- 




•w- 






3033 


3 3 33 


333 


333333 


000 


3 3 33 



202 



MZ COMf-.yiND LIMITED Tu 



CJ 5 

>r\ 

9 

o 

o 



o 

>- 



0 

+ 

<-5 

CN OO 

1 INI>- 

► » 

om 

• • 

>to 

OLn 

« • 

(MO 

I I 






(X 

II II ^ 
OO LJ 

iM> lu2! 
2:^ (xuj 



oo o 



203 



IIST OF REFERENCES 



Fatterson, Kent B. , BanK-To-Turn Cruise ssile 
CuidancG and Control Taw Comrarlson, 
Tnesis, T7av\ Postgraduate School,^ Fonterey/ 
California, 19c3. 



IBM Companv, Continuous S vs ten Modelling Program III 
iCSMP III) * Program Reference Manual, Program ITumTer 
5735= XFF7 0ecem^f"1F757 



Speclchart, F.H., and Green, K. L. , A Guiie to Using 
CSMP-The Continuous System Modeling Program, 
Pf entice- HaII7"7^7d7~ 



Hewett, M.D., Guidance and Control Systems Course 
(Class Notes), 1983. 



Poskam, J. , fiillkl ^’inanics and Aut cma tic 

Flight Controls, Roskam Aviation and Engineering 
CofpT7 1^757 



INITIAL DISTEI30TI0N LIST 



Ho. Cooies 



1. 


Defer. 


Sfc 7 


ec 


hnic 


al In 


f 0 


r 


ma tion 




earner 


on S 


ta 


tion 












Alexa 


ndri 


a. 


Vir 


ginia 


2 


2 


314 


o 


libra 


rv , 


Co 


de 0 


142 










Naval 


Pos 


■tg 


radu 


ateSc 


ho 


0 


1 




Monte 


rey. 


Ca 


Ilf or nia 


93 


9 


43 



: Center 



Dr. Marie D. Hewett 
H.F. Textron, Inc. 

24S5 McCabe Pav 
Irvine, California 92714 



CDR Barton P. Anderson, U SN 
Naval Air Rework Facility 
Station 
Florida 3: 



Naval Air 
Pensacola , 



1250 8 



205 



I 



5 




I 




















I 

1 



I 



I 








'Thesis 

'c.l 



Thesis 

AUi|ii6 

c.l 



r 



’OU 



Anderson 

An investigation into 
the control limitations 
of a bank to turn mis— 
sle in the terminal 
homing phase. 






00 



O'J 



Anderson 

An investigation into 
the control limitations 
of a bank to turn mis- 
sle in the terminal 
homing phase. 



